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P R E J< A C E. 



The question, whether a Key to a work on matnematics 
facilitates the acquisition of knowledge, is one about which 
there is much diversity of opinion. If the business of 
teaching were pursued as a profession — if the teachers in 
our schools and seminaries looked to no other employment, 
and gave their entire thoughts and time to the business of 
instruction, they would have abundant means to prepare, in 
the best manner, all the exercises for their pupils. 

But, as yet, the case is far different. Teaching, with most 
instructers, is an occasional and temporary business, and not 
a permanent profession. Engaged, generally, in preparing 
themselves for other pursuits, and at the same time giving 
instruction in various branches of education, they have nei- 
ther the time nor opportunity for that careful preparation 
which is needed, and must, therefore, avail themselves of all 
the aids which they can command. 

It was not intended, originally, to prepare a Key to the 
Elementary Algebra, but the urgent request of many teachers 
has changed that determination. 



4 PREFACE. 

It was not thought best to work out the simple examples 
which are given as illustrations, nor those which aie given to 
perfect the scholar in the mechanical part of algebra 5 and 
hence the work in the Key is limited to the questions only 
These alone, it was supposed, presented difficulties in the 
statements, which are fully given, leaving the solution of the 
equations to be made by the pupil. This will obviate much 
of the misuse to which a Key may be applied, should it 
chance to fall into the hands of the student. 

The large figures at the head of each page point out the 
corresponding page of the Algebra 
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( Page 111. ) 

(13.) 

Denote D's share by x. Then, by the conditions of the 
question, 

a;+360= B's share, 
and ' 2a:+720— 1000= A's share: 

but x-= D's share, 

and 360= C's share ; 

hence 4ar+440=2520, the whole estate, from which 

equation we find a?=520. 

(14.) 

Let x=i the share of each daughter. Then, by the con- 
ditions of the question, 

2a? = the share of each son. 
Also, since there are three daughters and two sons, 

3ac= the amount received by the daughters, 
Mid 4a;== the amount received by the sons ; 
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Also, 7»+500= the amount received by the widow; 
and 14x+500=7500, the whole estate ; and from thia 

last equation the value of a; is readily found, equal to 500 

(15.) 

Let £= the number of women. Then, by the conditions 
of the question, 

x+S= the number of men, 
and 2a:+8+20= children: 

but X = women ; hence 

4a; +36 =180, the whole number; from which « 
we find ar=36: 

(160 

Let x= the share of the youngest brother. 
Then a;4-40= 2d son's share, 

a;+80= 3d son's share, 

a+120= 4th son's share, 

x+ 160= 5th son's share, 
and 5a?+400=2000, the whole estate; from 

which we find a;=320. 

(17.) 

Let the share of A be denoted by x. Then, since A's 
share is to be to B's as 6 to 11, it follows that B's share will 
be y of A's Hence 

-^=r B's sharei 
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and «-J-^+300= C*s share. 

6 

Hence 2*?+^:=^ +300 =2860, the whole estate; 

6 

from which equation we find ap=450. 
(18.) 

Let X denote the number of paces taken by the first per- 
son, from the time of starting till the distance between them 
is 300 feet. Then, the number of paces taken by the second 
will be represented by 5a?. But since the paces of the first 
are 3 feet, and those of the second 1 j or f feet, the distances, 
travelled will be 

3a;= the distance travelled by first, 

3 15 

and ~x 5dr=-^= the distance travelled by second , 

hence — a;— 3a;=:300, their distance apart; from which 

we find a;=66§ ; that is, the person who steps the longest 

will have made 66f paces ; and since each pace is 3 feet, 

he will have travelled 

66fx 3=200 feet. 

15 
If, instead of subtracting 3x from — or, we had written tae 

o 

equation 

15 
Sat— 5-a?=300, 

we should have found 

a?=-66f, 
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which would have shown that the second person travelled 
farther than the first ; which is indeed proved when the 
distance travelled hy the second, minus the distance travelled 
by the first, is positive. 

(19.) 

4 

Let X denote the number of days which they worked. 

Then, 2a;= the number of dollars earned by carpenters, 

24x 

-^=12a?, the amount earned by journeymen, 

8 

_a;=2a?, the amount earned by the apprentices. 

4 

Hence, 16a:=144, the whole sum earned; whence we find 

(200 

Let the sum at interest be denoted by x, 

4 . 

Then, -3!= what bears an interest of 4 per cent., 



and -a;= what draws 5 per cent. 

Then, since the interest which accrues on any sunt for a 
year, is equal to the sum, multiplied by the rate, di\I<I«d by 
100, we shall have 

-X X = a?, what the first produced* 

5 100 125 ^ 

and -xX «. what the second produced. 

6 100^100 
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_, 4 1 

Then x-\ a?=2940, 

125 ^100 ' 

or 400a:+l25;r=36750000, or ^=70000. 

(21.) 

There are several ways in which this example may be 
solved^ 

First. We see by the conditions, that the first cock will 
discharge one gallon in a minute, the second cock half a 
gallon in a minute, and the third cock one-third of a gallon 
in a minute. Hence, the quantity discharged by the three 
cocks in a minute, is equal to 

^+2+3="6"^^"°''^- 
Tlieni -g- gals. : 60 gals. : : 1 m. : 32^ minutes. 

But, to resolve the question in a general way, without re- 
gard to the contents of the cask, let a? denote the part of the 
cask which would be emptied in a single minute. Then, as 
»he first cock would empty ^ of the cask, the second jj^ of 
it, and the third j^ of it, in one minute, we have 



1 1.1 
>0"'"120 
6 . _3_ 

360 

U^ 
$60 
Now, as ^ of the cask is emptied in one minute, it v 



*""60"'"120"'"180 



^ *""360"'"360"'"360 



^^ *=360 
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evident that to empty the entire cask wiU require as many 
minutes as the number I c(>ntains ^^ ; Jiat is, 32^. 

(22.) 
Let the number of treeb in die orchard be deua*ed by • 
Then r«ss apple trees, 

^ar= peach trees, 

1 

-x= plum trees, 

120= cherry trees, 
80= pear trees, * 

and a:=-a;+-x+ga;+ 120+80 

from which we find a;=2400. 

(23.) 

Let the number of nheep be denoted by x. Then, by ob- 
serving the statement of the last problem, we nave 

which gives a?=:1200 

( 24. ) 

I^t x=s the value of the horse. 

X 

Then —a the value of the saddle, 
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•nd «+^=132, 

which gives »=120. 

(25.) 

Let X denote the amount of rent last year. 

8x 
Then, — - equal the excess of the present over the past year, 

and the rent of the present year will he expressed by 
8rv 





.+^0^,-1890. 


which gives 


«=1750. 




(26.) 


Let 


«_ the numher. 


Then, 


«— 5= the difference, and 


• 


3 


or 


2«-10=:120, ora=65. 




(27.) 


Let 


X =z the length of the post. 


Then, 


•^+^x+10=:x 


from which we 


have «=24. 




( 28. ) 


Lei 


«= the number. 


Then, 


*-i*-5*=««' 


from whitfh we 


hare a— 12a 
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(29.) 

Let the number of beggars be denoted by x. 
Then, by the conditions, 

3x— 8= the amount of money he had, 
also, 2j;+3= the amount of money. 

Hence, Sac— 8=2a?+3, or a;=ll. 

(30.) 
Let 2c= the amount of money which he had. 
TJien, -rjprzs what he first lost, 

4 



and a?— -a;+3= what he had left after borrowing. 

Then, -a:+3 3a;+12 ^ . v i ♦ ♦i,' ^ *• 

4 = vs waat he lost the second time i 



12 



3 

and this taken from |x+3, or what he had at the commence- 
ment of the second game, will give what he had lefl : that is, 

-aj+ 3 1 = 12 ; 

4 12 

3a;+12 3a;+12 , 
from which we find a;=20 

(31.) 

Let X denote the amount laid out by each. 
Then, a?+126= what A had, after gaining, 
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and «— 87= what B had, after losing. 

Then, ar+126=2(a:-87)=2a;-174, 
from which we find a;=300. 

(32.) 

Let x denote the sum which he had at first 
Then 0^—2= what he had after spending, 
2 



2a?— 4= what he had after borrowing, 
and 2a?— 6= what he had after spending at second tayernt 
2 



4«— 12= what he had after borrowing, 
and 407—14= what he had after spending at third tavern, 
2 



8a?— 28, Mrhat he had after borrowing, and 
then, 8ar— 30^.=0. 

Hence, a?=3|^.= 3^. 9rf. 

[ Page 96. ] 

(11.) 
Let the money of A be denoted by a?, and that of B by y. 
Then, by the first condition, a?-|-40=5(y— 40)=r5y— 200; 
by the second, a?4-y=120; \ 

from which we readily find a?=60 and y=60, 

(12.) 
Let « = the father's ago. and y that of the son. 
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Then the father's age, twenty years before, would bo repre 
sented by ar— 20, and that of the son by y— 20. Hence,, 
by the first condition, a:— 20=4(y— 20)=4y— 80, 
by the second, * a?=2y, 
from which we find x and y, 

(13.) 

Let X = what the elder had, and y = what the younger 
had from the father. Then, 
by the first condition a?— jar=y+ 1000 ; 

then, by second condition, a:— ja?+2000=2(y+1000— 600) 

or . 4a?— a:-|-8000=8y+8000— 4000, 

or .-{airrSy— 4000, 

from which the value of x and y are easily found. 

(14.) 

Let xs=i what John, and y= what Charles had. 
Then, a;— 15=y-hl5, 

and «+15=15(y-15)-.10, 

from which we have x and y. 

( 15- ) 

Let a?= A's salary, and y= B's. 

Then, x+y=900; 

1 1 

by second condition, a:— r^=y +Tq« » 

from which we obtain x and v* 
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[Page lOO. ] 

( 12. ) 

Let x:=^ the value of the first, and y=: that of the second. 
Then, by the fiist condition^ jr+7=ay, 
and, by the second condition, 5a:=y+7; 
from which we have x and y, 

(13.) 

Let the numbers be denoted by r and y. 
Then, by 1st condition, Cj?=5y, 

and by the 2d, «— 1 =y — 2 ; 

<Tom which we have x=^b and y=6. 

('14.) 
Let the numbers be denoted by x and y. 



By 1st condition, 


*+2=3iy; 


or, 


^»=^.- 


By 2d condition, 


!=!-+*. 


from which we find 


ar=24 and y=8. 




(»5.) 



Let the present ages of the father and son be denoted by 
X and y. Then, 
oy Ist condition, «— I2=2v, 
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by 2d condition, 4(y— 12)+ 12=a;+12| 

from which we have x=T2 and y«=30. 

[ Page 106. • 

(4-) 
Let X and y denote the numbers. 
Then x^y=zt, 

and a?+y=33; 

which equations give a?=20, and y=13. 

(5.) 

Let x:=z the greater and y= the lesser part. 
Then, by 1st condition, a?+y=75, 
and by 2d condition, 3ar=7y+ 15 j 

which give a?=54, and y=21 

(6.) 

Let a?= the wine, and y= the cider. 

Then, by 1st condition, aj+y ifte 

' ^ ~^+25=»; 

and by 2d condition, x+y ^ 

from which we have a;=85, and y=35 j 

[Pa&e 107.] 

(7.) 
Let 0?== the number of guineas, and y= the number of 
moidores used 

Now it is evident that the number of pieces used, of each 
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kind, multiplied by the number of shillings in the piece, will 
give the number of shillings paid in that particular kind of 
money. That is, 21a; will be the number of shillings paid in 
guineas, and 27y the number paid in moidores. Then ob- 
serving that the whole bill J6 120=2400^., we have, 
by 1st condition, a;+y=100, 

by 2d condition, 21ap+27y=2400 j 

which give 4c=50, and y=50. 

• ( 8. X 

Let ar= the distance travelled by the first, and y=^ the dia- 
lance travelled by the second ; 
Then a:+y=150. 

But since the first travels 8 miles, whil^ the second travels 
but 7, the distance which they respectively travel will be in 
the proportion of 8 to 7 : that is 

a: : y : : 8 : 7; 
or 7a=8y; 

from which we find a?:?? 80, and y=70; and if the entire 
distance travelled by each be divided by the distance trav- 
olled each day, the quotient will be the time, 10 days. 

( 9. ) 

Let ar=: the number cast for the first, and y=: the numbei 
cast for the second. 
Then ar+y=375, 

and a:—y= 91; 

which give d?7=233, and v=sl42 

2* 
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(10.) 

Let ars= the value of the poorest horse v^d y=: that of the 
other : 

Then, by 1st condition, a;+50=2y, 
and by 2d condition, y+50=3a:, 

which give a?=jC30, and y=jS40 

(11.) 

In this example, we niiist bear ih mind that the minute 
hand goes entirely round the face of the clock, while the 
hour hand passes from one hour to the other : that is, the 
minute hand travels twelve times as fast as the hour hand. 

If, then, we suppose the face of the clock to be divided 

into twelve equal parts corresponding to the hours, and x and 

y to represent the distances passed over by the hour and 

minute hands, from the time of separating until they are again 

together, we shall have 

12a:=y, 

and y— a?=12; 

since, when the hands come together, the minute hand will 

have gained the entire twelve spaces on the hour hantL 

Multiplying the second equation by 12, and adding them to* 

gether, we have 

12y=y+144, 

144 

that is, the minute hand will have gone once around the race, 
and ItS o^ ^^® ^^^' spaces in addition ; consequently the ^m 
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required will be 1 hour, 5 minutes, ^ of 5 minutes, or ^ of 
one minute. 

If we subtract the second from the first equation of condi 

lion, we have 

12 
1 107= 12, and a:=_=l^ ; 

that is, X is equal to 1 and ^j of the hour spaces, which, re 
duced to timef gives 1 hour 5f^ minutes, as before. 

(12.) 
Denote by x the portion of the beer which the man would 
drink in a single day. 

Then, by the conditions of the question, the man and wo- 
man together would drink j\ of the cask in a single day, and 
the woman ^ of it : hence, what the man would drink must 
be equal to the difference ; that is, 

^_ 1 _ 1 _30-12_ 18 _j^ , 
12 30 360 360 -20' 
that is, the man will drink ^ of the beer in a single day, and 
hence, the whole of it in 20 days. 

(13.) 

Let the fresh water to be added be denoted by x. Then 
the amount of the mixture will be denoted by x+32. But 
the addition of the fresh water will not increase the quantity 
of salt in the 32 lbs. of salt water ; hence, the a:4-32 pounds 
of the mixture will contain one pound or 16 ounces of salt. 
But by the conditions of the question, 32 lbs. of this mixture 
are to contain 2 ounces of salt : 
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hence, a?+32 : 32 : : ]6oz 2a9.; 

consequently, 2j?+64=512 5 

or a:=224. 

(14.) 

In this example, we must bear in mind that if the rate ol 
interest be divided by 100, and the quotient multiplied by 
the principal, the product will always be the amount of in 
terest. 

Let a?= the greater part, and y the lesser. 

Then a?-}-y= 100000 ; 

ox 
also, = what the larger part produced, 

and ^J-z= interest of lesser part , 

100 ' 

5*1? ^t/ 

consequently, +_JL=4640, 

^ "^ 100 100 

from which we find a?= 64000, and y= 36000. 
(15.) 

Denote the number of votes received by tne successful 
candidate by x, and the number received by the other, by y. 
Then, by the first condition, a?— y=1500. 

Had the first received ^ of y in addition, the second 

would have received y— Jy=fy» and we should have 

1 3 

-r-}--y=3x^y-3500, 

or 4a!+y=9y- 14000; 

^m which we have a: =6 500, and y=:5000. 
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(16.) 

Let x=: the value of the gold watch, and y that^ of thi 
silver watch* 

7 
Then, «4-25=3^y=^, 

that is, 2ar+50=7y, 

and 2y-f50=x+30, 

from which we nave a:=80, and y=30 

(17.) • 

The separate figures which are placed by the side of each 
other, in order to express any number, are called digits. 
Now, from the relative value of these figures, resulting froin 
the places which they occupy, we can easily see how the 
numbers may be expressed. For example, if the number is 
expressed by two digits, then the first figure on the right, 
plus ten times the second figure, will always give the num* 
ber. Thus 36~3x 10+6 ; and 87=8X 10+7, &c. 

If the number is expressed by three figures, then one hun 
dred times the left-hand figure, plus ten times the middle 
figure, plus the right-hand figure, will express the number. 
Thus, 246= 100X2+ 10x4+6=200+40-f 6=246. 

Let ac= the left-hand digit, and y= the other* 
Then. a;+y=ll ; 

also a?+13=3y, 

from which we have a=5 and y=6 
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(18.) 

Let x^ the uumber of gentlemen, and y= the number of 
ladies. Then y--15= the ladies who remained, and a; --45 
= the gentlemen who remained. And, by the conditions (^ 
the question, 

ar=2(y— 15)-r=2y— 30, 
and 5(x— 45)=y— 15, or 5a?— 225=y— 15, 

from which we have a?=50, and y=40. 

' . (19.) 

Let. a;=s the value of the horse, and y= the number of 
tickets. If he sells the tickets at $2, he will receive $2y ^ 
If at $3, he will receive $3y. 



Then 


2y=«— 30, 


and 


3y=:a;+30j 


which give 


ap=150, andy=60, 



( 20. ) 

Let x= the amount of wheat purchased, and ys the 
amount of rye. 
Then 100a?+75y= 1 1750 cents, 

also 100XTJc+75Xry=2750 cents, 

or 25ac+15y =2750 cents, 

from which we have x=sSO, and y=50 
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[Pagre 116.] 

(6.) 
Let 0?, y, and z denote the separate ages of A, B, and G 
Then a?=2y, y=32r, 

and ac+y+z^liO ; 

from which we find »=84, y=42, and i8r=14. 

Or, this example may be solved with a single unknown 
quantity. Thus : let «= C's age, then 
C's age =. «, 
B's age 5= 3a:, 
C's age = 6x, 
and a?+3a?+6a:=10a?=U0, 

whence x= 14. 

* 

(7.) 

Let x=s the cost of the horse ; y= the cost of the hu> 
ness ; and ;?= the cost of the chaise. 
Then, . x+y+z—£60; 

also ap=2y, and z=2(x+y) ; 

from which we find the several answers. 

But we may resolve the question by means of but a single 
unknown quantity Thus, let x= the price of the harness. 
Then, «= the cost of the harness, 

2j?= the price of the horse, 
mid 6x= the cost of the horse and haraess ; 



Mao, ar+2a?+6a:=9a?=je60, or a?=je6 13*. 44. 
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[8.] 

Let a, y, thid ip be the three parts. 
Then, ap+y+j^=36, 

also 2^=3^' ^'*^ 3y=4*» 

or 3a;=2y, and 4y^3z ; 

from which we find jc=8, y=12, and zz='.6. 

This example may be resolved by only two unknown 
quantities. Thus, let x and y represent the first and second 
numbers, then will 36— «— y denote the third, and we shall 
have 

1 1 

2*=3y> or 3a;=2y, 

^1 36— a:— y 
and 3^== 4 — ^, or 4y=108— 3a:— 3y; 

from which we find x and y, as before, equal to 8 and 12. 

(9.) 

Let », y, and z represent, respectively, the parts of the 
work which A, B, and C would do in a single day, and let 
the whole work to be done be denoted by S. Then, in one 
day, A would do xS work, in two days, 2xS work, in three 
days, dxS work, &c. ; and the same for th« others. Hence, 
by the conditions : 

8xS+ SyS=S 

9x8+ 9zS^S 

10y5+10y6'=5 
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nd, by dividing by S, we have 

8x+ 8y=l 

9x+ 9z=l 

10y+lOz=:l 

from which equations we find a;=y^^^, y=^^ and gzjs-^^^ 

the parts of the work that each person will do in a single 

day. 

Then, if each can do in one day the part of the work re- 
presented by each of these fractions, it is plain that the num- 
ber of limes which 1 contains each of the fractions, will ex- 
press the number of days in which each person would do 
the whole work. That is : 

. . 1 720 34 , 
A would do It m TQ=TQ-=14-nQ days, 



Bin 



49" 


"49' 


"^'49 


"*/*'f 


720 








1 
41"" 


720 
"41 " 


= 17^ 

41 


days. 


720 








I 
31= 


720 
"31 " 


=^4 


days. 


720 









Cin 



( 10. ) 

Let x^ y, and z denote the sums with which each began 
to play. ' 
Then a:+y+2=600, 

first game, x-^-^^'Zy; 

3 



M 
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second game, 




1 






fron^ which we 


find 


a;=$300, y=$200, 
(11.) 


and 


«=$100. 



Let Xy y, and 9 denote the sums possessed by each. 
Then x+y+z=3640, 

second condition, x+4.00=y— 400+320, 
third condition, y+140=jy— HOj 
from which we have aE?=c800. y=1280, and i7ssl560. 

(12.) • 

Let x=s the amount of the bill, y=s the amount possessed 
oy A, and 0= the amount possessed by B ; and let it bo 
remembered that C has $8. 

Then, first condition, y+--a^=4P, 

second condition, «+l=a:, 

third condition, |+8=a;; 

from which we have a?=$13, y=10, and zssl2. 

(13.) 

We may again remark here, that if the rate of interest be 
divided by 100, and the quotient multiplied by the principal, 
the product will always be the amount of interest. 

Let X denote the rate of interest received on the Ist sum. 
Then, x+l and 0^+2, will be the other rates. Let y denote 
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the capital of the first; then y+ 10000, and y+ 15000, will 
denote respectively the capital of the second and third. 

Then, by Ist condition, -^=^^11^ x(y+ 10000) -800, 

and, by 2d condition, ^=?i:?x(y+ 15000)- 1500 

That is, a?y=apy+ 10000a?+y— 70000, 

and. «y=icy+15000x+2y— 120000; 

or, 0—lOOOOx+y— 70000, 

and 0= 15000a:+2y- 120000 ; 

from which we find a?3=:4 and y= 30000 ; ftnd hence th« 

other two suftis are easily found. 

(14.) 

Let x=s a daughter's share, 
then 2a? = what each son received ; 

also, 307+4^= what the children received, 

3ap+4af+1000= widow's share • 
hence, 6«+8a:+ 1000= 15000, 
or 14a?=: 15000-1000= 14000, 

or ap=1000, 

(15-) 
Let the sunt to be divided be denoted by x. 

Then, A's share— -—3000, 

B'8 8hare=|-1000, 



C^ shales- +800. 



38 
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Then the «um *=|+f+f-3200. 

A o 4f 

" 24r=12ar+8a?+6af-76800 

hence. 2a:=76800, or a:=$38400. 



[Page 168.] 

( lO. ) 

Let the number be denoted by x. 
Then. ' i^xir^lOS; 

*'*"' ^'-108. or «»= 1298 

^""'*'« «= v/l296=36. 

(11.) 
Let the number be denoted by x. 

*«»». 1^10=3, or-^=3: 

30 ' 300 ' 

hence. ^^900^ ^^^ ^^ ,^00=30. 

(12.) 

Let the cumber be denoted by x. 

'I'hen, ^ , , - oc' 

«»+I8=2H-30}} 
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hence, . 2j:2+36=r*+6U 

consequently, cc= \/25=5. 

(15.) 

3 

Let x= the greater : then -x= the less. 

Then x^-(jxy=2S, 

9 
that is, a:2— --a:2=28, 

or 16a?2- 9x2=44.8, and 7ai2=448 ; 

hence, a?2=64, and x=S. 

(16.) 

5 

Let x= the 'greater ; then ryiTs: the less. 



Then, 


^+^0^2=584. 


and 


121a:2+25a:2=70664, 


hence 


146^2=70664, and »2=484; 


hence 


a:=22. 



( 17.. ) 

X 

Denote the age of the elder by x; tnen -=- th* age of th« 

younger. 

Then a?2_^a;2=240, 

lo 

and 16««— x2=3840, 0Ta?=iia 

3* 
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[Page 171.] 

(3.) 
Let « atd y represent the numbers. 

X 10 

Then, a:y=30, and -=s3i=^— j 

9 

from which we have a?=10, and y=3. 

This question may be solved by a single unknown quantity 

30 

Thus, i( a represent one of the numbers, — will repres«iit 

ihe other, 

and 30=^*=¥» 



10X30 
that is, «»=• — r — =100, or «sl0. 



(4.) 
Let the numbers be represented by x and y. 

Then, m/=^a. and -=^. 

y 

rhen c=iy, and, substituting ous value in the first equaliop» 
we have 

6y«=<i, and y=:=V^. 

Then, by squaring the first equation, and substitating for y* 
its value, we have 

jE^^ssa', and «^s=a' j 
or «*«ai, and r=r v^. 
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. ' (5.) 

Let the two numbers be denoted by x and jf« 
Then, by first condition, a;2+y*=117 ; 
by second condition, a^ — ^y^=45 ; 
from which we have dp=9, and y=6. 

(6.) 

Let the two numbers be denoted by x and y. 
Then (c^+y^=a^ 

and 05^— y*=&; 

hence, «=s V "y-, and y = V -^. 

(7.) 

Denote the numbers by x and y. 
Then « : y : : 3 : 4, or 4x^^. 

and «»+y'=225 ; 

from which we have a;=9, and y=sl2. 

(8.) 

Denote the numbers by x and y. 
Then a : y : : m : », or na;=:my, 

and a!*+y*=a*. 

Squaring the first equation, and multiplying the second bf 
m', we have, by transposing in the second, 

nV=my, 
and wVasjnV— »i"y*; 
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and then, by addition, wt. obtain 

ma na 

and 



«=— = : also y=— 7 



(9-) 

Let the largest number be represented by 2x ; hen th€ 
ess will be denoted by or. We shall then have 

and Sar'sTS, and a:'=25, or xz=ib. 

(lO.) 

Let the numbers be represented by x and y. 
Then op : y : : m : ti, or nx=imy^ 

and ««-y«=i«; 

from which we find a?= , , and y= ^ — - 

(11.) 

Let the amount placed at interest be represented by Mi 

8 
Then 7?)n^*~ ^^® interest for one year, 

4 
%nd Tcin^^'^ ^^® interest for six months. 

Then ^x«=^=562500, 

and «»= 14062500, and «=3750 



[ *96 1 W 

(12.) 

Let x=z the number of women, and y= the nwnber of boys. 
Then « : y : : 3 : 4, or 4x==3y, 



and 



3 



and sc+y= the number of persons, 

= what the boys receive, 
and 2y= what the women receive. 

Then ^^+2y=138, 

and a;4-y+4y=276. 

Then jy+y+4y=276, 

and 3y+4y+16y=1104; 

or 23y= 1 104, and y =48. 

Note. This, it will be seen, is an equation of the first degree, and is 
placed among those of the second degree, to lead the student to have 
confidence in his own method, and not to rely too implicitly on the ar- 
rangeiRents of the author. 
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[Pa§re 214.] 

(6.) 

Let rs= the number of sheep which he purchased. 

60 
Then — = the cost of a single sheep, 

X 

1200 , i- . , t. . I.M.. 

Qf =:£ the cost of a single sheep m shillings, 

1200x15 18000 
and ~ s=* cost of fifteen sheep. 

Then the number of sheep sold will be represented by 
«— 15, and 2(x~15)=s the amount of profit. Now, hfl 
there been no profit, the amount received for the sheep would 
have been just equal to the cost, less the value of the fifteen 
unsold; and consequently, the amount received, less the 
profit, must be just equal to this difference. That iS; reducing 
to shillings, 

18000 
1080-2(»~15)=1200 ; 

X 

hence lOSOa?— 2a:*+30a:= 1200a?— 1 8000 ; 

and, by reducing and dividing by the co-efficient of «*, we 

nave 

a»+45a;=9000 ; 
from which, by taking the positive value, we have ff=75. 

(7.) 

Let the number of pieces be denoted by x : and by reducing 
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the cost and the amount received to shillings, we find that he 
paid 675 shillings, and sold for 48 shillings per piece. 

675 

Then, = the price per piece in shillings, 

and 4Bx=^ what he received for the whole. 

But what he received, minus what he gave, must he equal 

to his profits | that is, to the cost of a single piece. That is, 

675 
48a?-675=— ^ 

X 

and 48a?2— 675a?=675, 

, 675 675 

or ar x=: . 

48 48' 

ard by w mpleting the square, 

675 (675)'_675 (675)« 

48 "^(96)>""48"^(96)* 

_1350 (675)« 

96 "*■ (96)" 

1350+96 (675)* 

" (96)« "^ 96 

585225 

- (96) • 

Ttten, by extracting the square root of both members, and 

taking the positive root, which answers to the question in its 

arithmetical sense, we have 

675765 

* 96 "^ 96 ' 

675 765 1440 ,^ 

■^ *=96+-96="9r=^^- 
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(8.) 

Let X represent tlie digit which stands in the ten's place, 
and y the digit which stands in the unit's place 
Then, I0x+y= the number. 

By the first condition, ^=3, 

xy 

and by the second, lOx+y-\-lS=zlOy+x ; 

from which we readily find a;=2, and y=4. 

(9.) 

Let the number be denoted by x. 
Then, (10— a?>=21 ; 

Hence, 10a?— ar'=21, 

or, a:»— 10a:=— 21, 

completing the square, a?*— 10a;+25= —21 +25=4 $ 
hence, a?=5± ^=5±2=7 or 3 

(lO.) 

Let the distance travelled by B be denoted by x ; then the 
distance travelled by A will be represented by a?+18. 

Now, the rate of travel, or the distance travelled in a sin- 
gle day, will be found by dividing the distance by the number 
of days ; hence, 

-—5;= what A would travel in one day, 
15f 

ic+18 
*nd -== what B would travel in one day. 

28 



[ 338-239 J 37 

Now, the entire distance travelled by each, divided by the 
distance which each ravelled in one day, will give the time 
in which B travelled x miles, and in which A travelled ap+18 
miles. But since the time was the same, 
a?+18 X 



/_^\ (oc±lS\ 



45f/ ^ 28 
and by reducing, 

(x+18)X(*+18)xl5j=a?X«X28, 

or (x+l8)x{^+lS)x—=xXxX2Si 

that is, 63a^+22^8a;+20412=:112ar', 

or 49jr'-2268jc=20412, 

, , 2268 20412 

and 0.^^—0.=-—; 

... , 2268 , (2268^ 20412 (2268V 

completingthesiuare, 0^--^.+^-^=-— -f ^ 

and ar»-??^ (2288)^ ^ 40824x98 (2268)» 

49 *"^ (98)^ ■" (98)^ "^ (98)» 
which, after performing the operations indicated,- f^ives 
ap=r64 



(11.) 

Denote the less number by x. Then the greater will be 
Jenoted by ar+15 ; and we shall have 
(t+I5)5_ 
2 -''' 
«od, dividing by X, «+15=2ai», 



88 [ 239 ] 

and, by transposing, a?*— -a;=7.5, 

and, completing the square, ar*—. 5a; +.0625 =7.5625; 
hence, af=.25± ^7.5625=3, 

by taking the positive root. 

(12.) 

Let the greater number be denoted by x, and the less by y 
Then, by first condition, (ar+y)x=:77 (l.)| 
by second condition, (a?--y)y~12 ,(^.)> 
that is, a^+xy=z77 (3.), 

and, ary--y"=12 (4.). 

By adding, we have a^—y^+2xyzs:89y 
and, by transposing, ac^— y^=89— 2apy. 

If we multiply the first and second equations together, we 
obtain 

and hence ar^^-^— , 

Placing this value ois^—'f equal to that found above, and we 

have 924 

89-2a:y=^ 
xy 

Of 89a:y~2a:Y=924.; 

and, placing xy^-z^ we obtain 

*892r~2;?2==924j 
and hence, by changing the signs and dividing, we have, 

2;»-4.4.5;?=-462. 
Then, by completing the square, 
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«»— 44.5«+4.95.0625=33.0625 ; 



hence, 


2^=22.25db %^33.0625, 


or 


z=22.25±5.75, 


or 


s=28, or ;^=16.5. 



Substituting the first vslue of z for xy, in equations (3.) and 
(4*)> g^^GS ^=7 and y=4 ; and substituting the second yalae 
s~16.5, for xy in the same equatidns, we find 

«=yV^, and ^=2^^. 

(13.) 

Let the numbers be denoted by ai^ and ^. 
Then, ar»+2r'=100, (1.) 

and x+y=:U. (2.) 

From the second equation we have, by transposing, 
ap==14— y, and by squaring, 

Substituting this value in equation (1.), we hare 

* 196-28y+y^+y2--ioO ; 
and, by reducing, y^— I4y= —48. , 

Completing. the square, we have 

y2_i4y+49=_484.49==:l^ 

and y=+7d:l=8; 

or, if we take the minus sign, then v=6. If we take y=r8, 
we find a:=:6,and if we take y=6, we find ap=8; henc<\ ne 
numbers are 64 and 36. 
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(14.) 

Let the numbers be denoted by x and y. 
Then, a?+y=24, 

and xy=35(a;— y)=35a;— 35y. 

From the first equation, we have 

a;=24— y. 
Substituting this value in ^e second, we obtaip 

y(24-y)=35(24-y)-35y. 
that is, 24.y— y*=840 — 35y— 35v ; 

hence, y«— 94y = — 840. 

Completing the square, y2_94y+2209=1369, 
and y=47-i-37=84, or 10. 

If we take the first root, 84, the value of a? will be —60, 
and these two numbers will satisfy the two equations of con- 
dition. But the enunciation of the question required the 
number 24 to be divided into two parts, and this required 
that neither x nor y should have a value exceeding 24 ; 
hence, we must take the second value of y=:10. This gi^9« 
«=14. \ 

(15.) 

ft the numbers be denoted by x and / 
.n, a?+y=8, (1.) 

and a?3+y^=152. (2.) 

By cubing both numbers of equation (1.), we have 

«3+3x2y+3xy»+y3==512. (3) ; 
and, by subtracting the second equation from the third, we 



I 239 J 41 

have 3a^y+3xf^360 ; and, dividing hj 3« 

we obtain ii^+xy^=:120f 

or «y(ar+y)=120 ; but, since in equation (l.) 

«+3/=8, we have 

8ary=120, or a:ys=15. 
Combining this with equation (1.) we readily find xs:3, and 
y=6. 

( 16. ) 

Let the number of yards sold by the first, be denoted by 
xp, and the number sold by the second by y. 

Now, if the whole amount received, y^r any number of 
things sold, be divided by the number of things, the quotient 
^11 be the cost of each thing. Hence, if 24 dollars be divided 
by the number of yards of stufif sold by the second, the quo- 
tient will be the amount per yard received by the first ; and 
for a like reason, 12^ divided by x will be the amount per 
yard received by the second. 

24 
That is, — = what the first received per yard, 

«.d ^= what the second received per yard. 

X 

But, the first sold x yards, and the second y yards * and, if 
the amount per yard be multiplied by the number of yards 
the product will be the amount received. HencOi 

24 . 124 

y dc 

fUid, by the second condition, y— a?=3, or y=:a+3 

4» 
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Then, by clearing the first equation of fractions, we haro 

and, by substituting for y its value, a;+3, we obtain, 

24ar*+ 12i(x»+6a;+9)=35j:(ir+3) ; 
that is, 24a;2+12^a^+75a:+112^=35:r2+105ar, 

and reducing, IJit^ _ 30j:=: — 1 12 1 , 
and, dividing by 1^, we have 

which gives, a?=10Jr5=15, or 6; 
from which we have the corresponding values of $=:ia or 
y=8. 

(17.) 

Let the highest rate of interest be denoted by y, and the 
smallest by z, Now^ as the incomes are to be equal, it is 
plain that the first sum put at interest will be the least, which 
let us denote by x. Then the larger or second part will be 
denoted by 13000— or. Then, since the amount of interest 
on any sum is equal to the sum multiplied by the rate divided 
by 100, we have, 

by first condition, ax —^=(13000-*) Xj|q, 
by second condition, a? Xt^=360, 

by third condition, (13000— a?)-^=490 

Clearing the fractions, we have 

aP3^==130O0«--zaj, (1) 
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«jr= 36000, (2.) 
and 13000y— ay=49000. (3.) 

If, n«w, we substitute the value of xz from equation (2)» 
in equation (1.), we shall have 

a:y=130005r -36000, (4.) ; 
then, adding together equations (3.) and (4.); we have 

13000y=13000^+13000, 
or, 13y=132r+13, 

or, y=a^+l (5.). 

Now, to eliminate x from equations (2.) and (3.), multiply 
the first by y, and the second by z, and we have 

^ xyz=B6000y, 

and 13000y2r— a:y0=49OOOz, 

and, by adding, 13000y2r=36000y+49000;y, 

or, 13y2:=36y+49z. 

Now, substituting for y its value in equation (5.;, we hare 

I3z{z+l)=3e(z+l)+49z : 

that is, 132^+l3z=36z+36+49z, 

. ^ 72 36 

and ar 2r= — : 

13 13' 

by completing the square, we have 

13 ^asy 13^ M3/ 



36x13 /36\» 
" (13)" ■'"H3' 



_. 36^42 78 ^ 

Hence, ^=-±-=-=6. 



The negative value of z is not applicable to the question 
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[Pa^e 221.] 
(2.) 

Make 'fl=:90,'*r=4, and n=15 ; 

then, /=90~(15-1)4=90~56=34. 

(3-) 

/=a— (7i--l)r, 
Make a=:100, n=40, and r=2 ; 

Chen /=100-(40- 1)2= 100-78=22 

( 4- ) 

/=a--(n— l)r. 
Make fl=80, n=10, and r=z4 ; 

then /=80-(10~ 1)4=80-36=44. 

( 5. ) 

/=a-(«-l)r 
Make a=600, n= 100, and r=5 ; 

then /=600-(100- 1)5=600-495=105. 

(6.) 

/=a-(n-l)r. 
Make a=800, n=200, and r=2 ; 

then /=800-(200- 1)2=800-398=402. 
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[Page 223.] 
(2.) 



Make a=3, /=27, and n=12 j 

34-27 
then ^=-:^Xl2=180. 

(3.) 

Make ^ a=4, Z=30, and »=10} 
then s=(±tH?) XI 0=120. 

(4.) 

Makt ass 100, i=200, and »=80 j 

. ^ /100+200\ 

l»e« 5= ^ ^ ) X 80= 1200a 

(6.) 

Make a=500, &=60, and fi=20 ; 

then fi'=(£2?±^^>^2Q^5gQQ 



4< 
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(6.) 




-=cr)»- 


Make 


. tf=800, ft=1200, and«=50j 


then ^ 


^^( 800+1200 )^^^_^^ 




[ Page 225. ] 




(2.) 




l-a 


Make 


/=22, a=4, and n=10 ; 


thim 


22-4 18 ^ 
•- 10^1 9 2- 



[ Page 227. ] 

(2.) 
/=o+(n-l)r. 
Make a=2, n=100, and r=7 ; 

then .=:2+(100-. 1)7=2+693=695. 

(3.) 
First, to find the last term. We have 
/=a+(»-l)r. 
and, making a=l, n=100, and r=2, we have 
/=1+(1U0- 1)2=1+1981=199 J 

then S=(^)x«=^^^^XlOO=10000 
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(4.) 
To fii.d the least term. We have 
/=a-(»-l)r; 
and, making a=70, n=:2], and r=:3, we have 
/=70-(21-l)x3t= 70-60= 10. 

Then, iS=(^)x«; 

and, making a=70, /=10, and n=21, we have 

(6.) 
To find the last term, we have 

and, making a=4, n=8, and r=8, we have 
/=4+(8- 1)8=4+56=60. 

Then 5f=(^)xn; 

and, making a=4, /=60, and n=8, we have 
^==(±^)XS=256. 

(6.) 

~"»— 1* 
Make 6=20, a=2, and n= 10, and we hare 
20-2 18 
^■"10-1~9 
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(1.) 

b-a 

Mako hssld, «k:4, luiu V'.ti \ • then we hxn 
19-4 15 „ 

beiice, 4 • 7 • 10 . 13 • 16 . 19 form the series, 
( 8. ) 

First, to find the last term, we have 

/=fl-.(n-l)r 

Make a=10, n=21, and r=| : then 

/=:10--(21-l)H10-6J=uSjj 

^ « /10+3i\ ^, 30+10 ^, 40 ^^ 840 ,^^ 
ihenfif=^-^-^jX21=— y^^^^T^^^^T^^^^^ 



(9-) 

We hare the equations, 

5=(^)xn, and /=a+(»-l>. " 

^n these equations all the quantities are known, except a 
and / Substituting the numbers for the known quantities, 
we have 

2945=(^5i^)xn, and 185=s«+(n-l)6 
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From the second equation we have 

fl=191-6n. 

Substituting this value of a in the first equation, after having 

cleared the fraction, we obtain 

5890=(191-6n+185)n, 

that is, 5890==191n~6»2+i85» ; 

, 376 5890 
hence, nr — r^= S""- 

D O 

Completing the square, we have 

«a ?Z6 . 0??)!^ 5890 (188/ 



35340 35344 _ 4 
■ 62 "*" 6» *"6»* 



_ ,188.. /T 188.2 

Then, n=+— d=V e^^-g-^e 

^ . 190 186 ^, 

that IS, n=-T-, or n=-^-=31. 

o o 

Now, as the number of terms in any series must be ex- 
pressed by a whole number, we know that n cannot be 
fractional : hence, we must use the negative root as ap« 
plicable to the question, and, consequently, 7i=31« 
Then, /=a+(7»-.l)r, 

gives a=185-(n-l)r=185--180=5. 
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(10.) 
We have from Art. 142, 



_b-a 

Making b—5, and a=2, and m=9, we hare 

5-2 „„ 
r=-^=0.3; 

from which the terms are easily found. 

(11.) 

We have the formula, 
Now, assl, and /=n; hence 

.=(l±2)x,=»(I±l). 

(12.) 
The formula, for the last term, 

/=«+(«— l)Xr; 
making a=l, and r=2, we have 

/=l+(n-l)2=l+2»-2=2ii-l. 
Then, in the formula, 

ftubstitute for / its value, and for a its value 1, and we havo 

^ /l+2»-l\ 

iSf=\ jT ; xn=:»Xn=:» 
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( 13.) 

In this example we know that the person must travel 
four yards to place the first stone in the basket, and that 
he must travel four yards in addition for each successive 
stone which he brings. Hence, we have the first term, the 
common difference, and the number of terms, to find the 
sum of the series. 

First, to find the last term, we have 
l=a+{n—l)r. 
Making a=:4, »=100, and r=4, we have 

/=4+(100- 1)4=4+396=400. 

Then, S== (^) xn= (^^y^) X 100=20200 yards, 

which, diidded by 1760, the number of yards in a mile, gives 
11 miles and 840 yards. 

[ Pa^e 244. ] 

(6.) 
Here we have given the first term, the common ratio, and 
the number of terms, to find the last term. 
Hence, /=1 x29=l X512=512 cents. 

[Page 246.] 

(4-) 
In this example we have the first term, the common ratio, 
and the number of terms given, to find the last term and the 
sum of the series : 

/= 1 X2"= 1 X2048=204f8. 



Then, to find the sum of the series, we hare 

in which /=2048, q=2, and a=l ; hence 

„ 4096-1 ^^^^ 
5= r =4095. 



(6.) 

In this example we have given the first term, the commoh 
ratio, and the liumher of terms, to find the sum of the series 
First, to find the last term, we have 
/=1X2"=:2048. 

Then, ^^'~r— p^=4095 shillings, 

which is equal to J8204, 15^. 

(6.) 

In this example We have the first term, the ratio, and thA 
number of terms, to find the last term and the sum of thti 
series. We have 

/=:1X3»=1X 19683=19683 cents. 

« Iq-a 19683x3—1 

iS=^-j = ^ =29524. cents. 

In this example we have the first term, the ratio, and th s 
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niunber of terms, to find the last term and the sum of ihe 
eeries. 

/=4X 8i«=4 X 35184372088832= 140737488355328. 
For the sum of the series, we have 

. 140737488355328 X 8—4 

^=— ^ 8=ri . 

that is, iS= 160842843834660. 

[Page 248.] 

(3.) 
First, to find the last term, we have 

and making a=512, and q=j, we have 

/=512X{1)»=512X^=J 

Then. s=.p^='-^=682i. 

1-q I ' 

(4.). 

1 irst, to find the last term, we have 

/=a^6=2187x(i)«=3. 

^^ « o—h 2187—1 ^^^^ 
Then, 8=- — ^= = =3279 

(5.) 
First, to find the last term, we hare 

=aj«=972X(J)«=4. 
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Then, S=-: — -= — =-^=145«. 

(6.) 
l=ttq>= 147456X (i)''==9. 



[ Page 252. ] 

(2.) 

(3.) 
V27X3= y^=9. 

(4.) 
Vnx^— v'l44=13. 

V64X4= ^^^=1* 
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&H8WERS TO QUKSTIOirS IN ADDITION AND BCBTBACTION. 

!if{a+h+e+d). gi^a+b—c—i) 

(»•) (4.) 

13tf» W+t^ 

(S.) (6.) 

16a**— 3a» 1W6»— fioJ»e— ll<rt»— W«»— 86« 

8a'6— 3<^e 

(8.) 
a^6»(6— 3c)+«r'6-'(2^+3)+7a'+3o'6'. 

(9.) 
<^W(9-^)— 2a»6"+ llft+.4c'--8d». 

(10.) (11.) 

— 76-ca?— 7 2o*+8<^y+4c(P+7d+3«?. 

' (la.) (la-) 

14a6-_2d«+lla«6» — Sao***— Hflr6»+12flC». 
(14.) (1«.) 

ICo'i'c'. •— Qaft+ia^A"— 4a. 

ANSWERS TO QUESTIONS IN MVLTIFUCATION. 
(1.) («•) 

a^<* —42a*. 

(8.) (4.) 
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(S.) (6-) 

cr.) (8.) 

(9.) 

(lO.) 
— eSA^i'— 16AV+24oA'r— 56A»?. 

(11.) 

(1«-) 

(13.) 
3fc«-a6i'/+37&'i«— 14*?. 

(14.) 

(1«-) 
20a»— 88«(«x+47aV— 6<;?a*. 

(16.) (17.) (18.) 

o«_a« a'+326». 4a'j;'— 96y. 

(1».) 
21o»— 43<«+ ISOo'i'— llOo*^— 134a'6^--S2rf4». 

(80.) 
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AirsWKBS TO QUESTIONS IN DIVISION. 



0^- 


(9.) 


(a.) 

4a'« 


(4.) 


(ff.) 


(6.) 


• ^^ 


2(a+*)» 


(o ^I)x(a+Jr^ 


(T.) 


(8.) 


(».) 


(10.) 
3a*—5d'b+2al^ 


(11.) 


(1»-) 


(13-) (14.) 




(16.) 


(ir.) 


(18.) 


(1»-) 


(ao.) 

««+4a>a;4. 12<^x«+16ar»+16«'. 


(ai.) 

ad — cd. 



ANSWERS TO QUESTIONS IN BEDUCTION OF FRACTIONS. 

(»•) 

-4a+3J-2f_J 
a 2a 




fiS 
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3e / ,3gh 

ax-^ — hx'\-ab+cx 



d 

ax — ay — h — e+d 
X — y 

(11.) . 

6( ftfa>—faey~x+<ui 
foe 

(13-) 
9j* _ 1 , 9J 
8 3a"*" 



(4.) 
o. 

(6.) 
aa^ — cx-^h+y 
ax — c 

(8.) 
or— «PJ— «•+ a&a? — c + d 
a — X 

(10.) 
6ay*g+ 9at/— fr— ax 
b 

(1».) 
Sa»—6f+ 7tfbx. 
2 

(14.) 
tf—ax+b. 



i^f—Qafx+fi> 



(Iff.) 



a*ft — hs^-^-^c+ca^ 



Aicffx — aef+^faf-'-^fx ^ 

7^^=^ 
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(IT.) 

lacy — c*jf 7acy — <fy 

3Mf—6a£ 
7acy-^<^ 

(18.) 

22(^cx — 4afa?' 32aca: — iafx 

(10.) 

0* — aa^. 



(ao.) 

? — oc* 

J 

ga* — ^2flcar+ca' 
ca^ — €^c 



aex+hcx — <^x+(fc+ahe — at^ of — <fe+faf^^Jf 

ca? — cfc ' caf-^G 



A1TSWER8 IN ADDITION, SUBTRACTIOIT, HULTIPUCATIOR ARB 
DIVISION. 

(1.) 

(f — ax+bx — ab + 2acx — tfc — caf 
2ax — 0* — a?, 

(ft.) 

fl? — ax — ae+ex+hc — ab+aby — bey 
ab — be 
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(9.) 

9 Md^^adf+3bex—3abey—^fx+ab/y+iabdx 

Zbcdr-bdf. 

(4.) 

— CLC — ax. 



ax+bx — ef — ab. 
(6.) 

ab — bx 

(7.) 

8ex — aex — 3bc+6abx 
—Fe 

(8.) 

4f^ay+3a'y'— 3a'ca!*+<ftfa?— 0^ 
t^cxy — a*j(*. 

9a^xjf — 9ax — 9d — 27cfxp — Muf+axy 

(10.; 

64ax— Sx* 
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(11-) 

6ar+6a 

(18.) 
162<^+36<^a:^15aa*+g« 
27if+9ax * 

• (14.) 

«— 15aftxy+25a>y — 5bx — 3a^xy+5(fy — oa? 
__ 

(!«•) 

— 360*^4- 30a— 48(^+6ay—5}+8a» 

V'—a'b. 

(!«•) (17.) 

2 2a 2a(i 3c ec* ^ 3f 

(18.) (19.) (ao.) 

a+*-2c 3/-Z*+f ^+^+&. 

ANSWERS TO EXIMPLES UT EQUATIONS OW THE riRST SEGREB. 
(1.) («•) 

yssS, «=6 *=6, y— '3 

(3.) 
^_ 4cg ^-4ag+3c/— 3a/ 
4ac— 4tt''+3c— 3a+4 
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9— 



(4.) 
20c<i+20fl — 4te-- &ie 
20— 9c 



(»•) (6.) (T.) 

£s9,2^s8 «=ilO,yi*12 x>i6,y«5 

(8.) (9.) 

"" 12 " 3J+6c— 6e 

(10.) 
^ cH-<i3 — M a(ai — M)+Sc 

* o-i ' *— h{a—b) 

(11-) (la.) 

2=117 xb>4, 9=6, 2=>8. 

(13.) (14.) 

»^\,y =2, zs.3. xa 10, y—l2^x<= 14. 

(Iff-) (16.) 

x^ — 12, ^=60. x>b3, y=5. 

(IT.) (18.) 



(19.) (ao.) 

_,y ___ x-_,j,. 

(91.) (83.) 



2y— 6a'+d .. 3a»— y+i . « ., a+2» 



^-¥ „_y x-16,y-7i,«=5i. 

X-—J. y__,. 
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«— 17, 2r»22, ji»4€. 

(a4.) 

In this example we mnst not proceed to clear the equa- 
tions of fractions, hut ii we subtract the second from the 
first, and then add the third we shall find y; after whicl we 
shall find 

2 2 2 

oe — id oe — hd h{ae — hd) 

ANSWERS TO QUESTIONS IN EQUATION OF THE SECOND DEGREE 

a?a: 8 and ors — ^ x^ 6 and x=s — 41. 

(3.) (4.) 

Ss 22| and .r=18|. x<=—iil^ and x=5|. 

(«•) . (6.) 

jT-i 6f and x^^ «=■ 60f and x«16f 

(7.) • (8.) 

C« 6f and «s3^ X:s— 2fi^ and a;=— 52 

_ ^••^ _ 

«=» 4+^30 and ar=4— v/30. 

JIO.) 
. — l+v^85 , _l_-»/85. 
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(11.1 

. 118+ V 13724. , ^ 118— vlarai 

o & 

(19.) _ 
ar= l+^Zjg; and «— 1— v^^ 

(13.) ]^ 



16 16 

(14.) (1«.) 

«= 15» and a;=— 16J, «=— 46, x=24i.. 

(16.) (ir.) 

72 

a;s 67} and x^^. xma l^ and 0?= 



245 



(18.) (19.) 



airs 7-Z±^ and ar=*2J. «« 6J and a?=i. 

1 Xi[5 

(20.) . (ai.) 

cas IS^ and xa — 16|. a;n 14 and x>^ — 10 

(22.) (23.) 

x*B 9 and x=l^ x^ 10 and x^a-ii^. 

(24.) 
x=s 6| and x^S. 



PROMISCUOUS QUESTIONS 

IN EQUATIONS OF THE FIRST DEGREE. 

1. A person expends 30 cents for apples and pears, ^ving 
oiie cent for four apples, and one cent for five pears : he then 
sold, at the prices he gave, half his apples and one-third his 
pears, for ] 3 cents. How many did he buy of each ? Firsts 
let 0?= the number of apples, and ^=the pears ; 

X 

then, -= the amount he paid for the apples, 

y 

and -=: the amount he paid for the pears : 

X y 
also, j4.|.=30, what he paid for both. 

4 5 

By the condition of the sale, ^x, and ^, at the same rate« 

must have brought 13 cents : 

-a:XT=gic= what he got for the apples; and 

TyX-r-=rry= what he got for the pears 
3 o lo 

Also, -ap+r-t/= 13 cents: therefore, 

o ID" 

j+|=30, and 8«+^=13, 

are the equations of condition ; from which ve find x^72, 

wd y3c60 

«• 66 
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2. A tailor cut 19 yards from each of three equal pieces 
of cloth, and 17 yards from another of the same length, and 
found that the four remnants were together equal to 142 
yards. How many yards in each piece ? 

Let the length of each piece be denoted by pe, T^en 

3a;~57= what remained of the first three pieces, 
and a;— 17= what remained of the fourth piece. 

Hence, 4ai--74=142 yards, what remained in all. 
Therefore, 4.a;=142+74, or x=bi. 

3. A fortress is garrisoned by 2600 men^ consisting of 
infantry, artillery, and cavalry. Now, there are i^ine times 
as many infantry, and three times as many artillery soldiers 
as there are cavalry. How many a^^** ''"ere of each corps ? 

Let the number of cavalry soldiers be denoted by x. 
Then, 3jc= the artillery, and 9x= the infantry : also, 
a;+3a;+9jc=2600, or a:=200. 

4. All the journeyings of an individual amounted to 297G 
miles. Of these he travelled 3^ times more by water than 
on horseback, and 2} times more on foot than by water. Ho'w 
many miles did he travel in each way ? 

Let x= the number of miles he travelled on horseback 
Then, 3^x=: what he travelled by water, and 

3Ja?x2J=— «= what he travelled on foot. 
Consequently, a;+3Jap+— af=2970 ; 

9 
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-Tom wluch we find ar=240 ; hence, lie travelled by water 
340 miles, and on horseback 1890 miles. 

5. A sum of money was divided between two persons, A 

and B. A's share was to exceed B's in the proportion of 5 to 

3, and to exceed f of the entire sum by 50. What was 

the share of each ? 

5 

Let B's share be denoted by a?. Then, -«= A's, and 

o 

,58*^ 
«+-«=—= the entire sum. 
«> «j 

5 5 8 5 40 
But, by the condition, o*— ^ of -a:=-a— — a?=50; 

, . 45 40 5 

that IS, 27*"'27^'^^ ' ®' 27^=^^' ®' «=270. 

Hence, A's share is 450. 

6. There are 52 pieces of money in each of two bags, out 
of which A and B help themselves. A takes twice as much 
as B lefl, and B takes seven times as much as A left. Hom 
much did each take ? 

Let a?= what A took, and y= what B took- 

Then, 52— ar= what A left, and 52— y= what B left 

But, by the conditions, 

aj=2(52— y), and y=7(52— a:), 

that is, a?=]04— 27, and y=364— 7«. 

Hence, a;=48, and y=28. 

7. Two persons, A and B, agree to purchase a house to- 
gether, worth $1200. Says A to B, give me two-thirds of 
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your money and I can purchase it alone j but, says B to As 

if you give me three-fourths of your money I shall be able to 

purchase it alone. How much had each 1 

Let X denote what A had, and y what B had. 

2 3 

Then, a?+-y=1200, and y+-a;=1200, 

o 4 

from which we have x= $800, and y= $600. 

8. To divide the number a into three such parts, that the 
second may be m times, and the third n times greater than 
the first. 

Let the first be denoted by x, then the second will be 
denoted by ma?, and the third by nx. 
Hence, x+mx-\-nx=a^ which gives, 

1«^ ^= i-L^^^ > 2d, 77— -rr, 3d, : 



'l+m+n' 'l + m + n' 'l+m+n 

8. A father directs that $1170 shall be divided among his 
three sons, in proportion to their ages. The oldest is twice 
as old as the youngest, and the second is one-third older than 
the youngest. How much was each to receive ? 

Let x= the portion of the youngest. 

Then, x4--^= the portion of the second, 

3 
and 2x= the portion of the third. 

By the condition, X'\-x+-x+2x-^ $1170, 
o 

that is, 3a?+3a:+a?-^6x=3510, and x=270. 

9. Three regiments are to furrush 594 men, and each to 
furnish in proportion to iu strength. Now, the stiangth of 
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the first is to the second as 3 to 5 ; and that of the second t6 

the third as 8 to 7 ? How many must each furnish f 

Let » denote the complement of the first. 

5 
Then, « -ap= that of the second, 

o 

7 5 35 
and - of 3^=^*= that of the third, 

5 35 ^ 

and x+-x+—x=z594; 

that is, 72a:+ 12()a?+ 105a: =42768, and a?= 144. 

10. A grocer finds that if he mixes sherry and brandy in 
the proportion of 2 to 1, the mixture will be worth 78*. per 
dozen ; but if he mixes them in the proportion of 7 to 2, he 
can get 79*. a dozen. What is the price of each liquor per 
dozen ? 

Let x= the price of the brandy, and y= that of the sherry. 

If, now, we make the first mixture, that is, two dozen of 

sherry and one dozen of brandy, the mixture itself will 

contain three dozens, and will, consequently, be worth 

78*. X 3=234. Hence, we have 

2jc+y=234, for the first,and 
7a;+2y=79x 9=711 ; for the second; 
which equations give a?=81, and y=72. 

11. A person bought 7 books, the prices of which were in 
arithmetical progression, (in shillings.) The price of the on<i 
next above the cheapest, was 8 shillings, and the price of th-* 
dearest, 23 shillings. What was the price of each book ? 
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Excluding the first book, we have the two extremes and 

number of terms given to find the commoi^ difference. We 

find the formula on page 225 of the Elementary Algebra, 

b—a , . ^ . 23—8 ^ 

r= — r-r, which gives r= — - — =3 ^ 
m-f-l o 

hence, the cost of the books is 

5, 8, 11, 14, 17, 20, 23, shillings respectively. 

' 12. A number consists of three digits, which are in arith- 
metical proportion. If the number be divided by the sum of 
the digits, the quotient will be 26 ; but, if 198 be added to it, 
the digits will be inverted. 

Let the digits be denoted by x^ y, and z. 
Then, x : y :: y : «f, and aj+2:=2y; 
also, lOOx-^-lOy+z will express the number, and 

100a?+10y+^ _gg . 

^+y+^ ' 

that is, 100x+l0y+z=i26x+26y+26z. 

3d condition, I00x+l0y+z+l98:=:l0z+l0y+x. 

From these equations, we find the values to be, 2, 3, aikl 

4, and, consequently, the number to be 234. 

# 

13. A person has three horses, and a saddle which is 
worth $220. If the saddle be put on the back of the first 
horse, it will make his value equal to that of the second and 
third ; if it be put on the back of the second, it will make his 
value double that of the filst and third; if it be put on the 
back of the thfird, it will make his value triple that of the firs» 
and second. What is the value of each horse ? 



IN EQUATIONS 07 THE FIRST DEGREE. 71 

Let their values be denoted, respectively, by x, v» &nd z 
Then, x+220=y+z, 

2d condition, y+220=z2(x+2)=z2x+2z, 
3d condition, 2r+220=3(x+y)=^3a?4-%; 
from which we find a?=20, y=100, and z=sl40. 

14. The crew of a ship consisted of her complement ot 
sailors, and a number of soldiers. There are 22 sailors to 
every three guns, and 10 over; also, the whole number ^f 
Hands is five times the number of soldiers and guns together. 
But after an engagement, in which the slain were one-fourth 
of the survivors, there wanted 5 men to make 13 men to 
every two guns. Required, the number of guns, soldiers^ 
and sailors. 

Let the number of guns be denoted by x, the number of 

Doldiers by y, and the sailors by z. Now, as there are 22 

seamen to every three guns, there will be ^ seamen to each 

gun, and 

22 

—X*, for X guns ; hence, 

22 
1st condition gives j2r=— X«+10, 

)r 3z=22x+30. (1.) 

\d condition, y+z=5(^y+x)=5y+5x. (2.) 

Now, if we denote the number of slain by s, 
hen y+z— ^= the survivors, and 

-(y+z-^)=j, or sz=^(y+z). 
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1 4 

Then, y+^'~R(y+^)=7(y+^)= surviyors, and by 

4 13 

3d condition, ^(y+5)+5=— x; 

that is, 8y+8z+50=65a:; (3.) 

from which three equations, we find a?=90, ysr55, and 

z=670. 

15. Three persons have $96, which they wish to divide 
equally between them. In order lo do this. A, who has the 
most, gives to B and C as much as they have already : then 
B divides with A and C in the same manner, that is, by 
giving to each as much as he had after A had divided with 
them : C then makes a like division with A and B, when it 
is found that they all have equal suras. How much had each 
at first? 

Let ar, y, and z denote the sums which they respectively 
had at first. 
Then, ac—y— 2:= what Ahad^ 

2y=rT what B had, 
and 2z= what C had, 

after the division with A. Also, 

2x— 2y— 2s= what A had, 
2y— (a?— y— z)— 2z= whai B had, 
and 4z= what C bad, 

after the division with B. Again, 

4ap— 4y— 4z= what A had, 

4y— 2(a?— y— 2f)— 4z= what B had 



IN EQUATIONS OF TBE FIBST DEGREE. 73 

4z— (2ap— 2y— 22?) — [2y— (ap— y—z)— 2z]= what C had, 
after his division with A and B. 

But these three last sums are all equal to each other, and 
the sum of «, y, and z is equal to 96. Hence, after reducing, 
we have 

a?+y+2r=96, 

6a?— 10y=:2z, 
and 5a:— 3y=llz; 

from which we find a:=$52, y=$28, and z=$16. 

16. To divide the number a into three such parts, that the 
first shall be to the second as m to n, and the second to th« 
third as p to q. 

Let the parts be denoted by x, y, and z. 
Then, a:+y+z=a, 

and X I y : I fii I Uy ox nxzszmy; 

also, y : z : : p : q, or qy:=pz; 

From these equations we find, 

mpa npa nqa 

~" TOp+np-f- nq ^~'mp -\-np +«$'' "~ mp+np+nq ' 

17. Five heirs, A, B, C, D, and E, are to divide an inherit- 
ance of $5600. B is to receive twice as much as A, and $200 
more ; C three times as much as A, less $400 ; D the half of 
what B and C receive together, and $150 more ; and E the 
fourth part of what the four others get, plus $475. Hot/* 
much did each receive ? 

Le x= A's portion. 

Then, 2x+200=B*r, 
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3j-400=C's, 

2{,x4-50=D's, 

-^— ; +475=E'8 ; 

and B^x—150+-^— +475=5600, the estate , 

17 
or, 34ir— 600+— a:- 150+1900=22400, 
2 

or, 68j?-1200+17x-300+ 3800=44800 j 

hence 85a:= 42500, and x=500. 

18. A person has four casks, the second of which being 
filled from the first, leaves the first four-sevenths full. The 
third being filled from the second, leaves it one-fourth full, 
and when the third is emptied into the fourth^ it is found to 
fill only nine-sixteenths of it. But the first will fill the 
third and fourth, and leave 15 quarts remaining. How many 
quarts does each hold ? 

Let x=i the number of quarts that will fill the first cask. 

d 3 
Then, x — -a?=-x= what fills the second, 

3 1 /3 \ 9 

-a?---(-a;j=— a:= content o( third cask, 

9 9 
•"^ ^^=T? ^^® content of fourth: 

16 4 
or, concen of fourth, z=—-x=-x. 
• 28 7 

9 4 
Then. *=23^+;;a:+15, 
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or, 28ar=9ap+16;r+420, 

and ap=140. 

19. A courier who had started from a place 10 days, was 
pursued by a second courier. The first travels 4 miles a 
4&yf the other 9. How many days before the second will 
overtake the first % 
^Let the number of days be denoted by x. 
Then, since the first courier travels four miles a day, we 
have 

4a;+10x4=4a;+40= the distance 
travelled by the first courier ; and 

9xss the distance travelled by the second ; 
hence, 9ar=4x+40, or a?=8. 

20. If the first courier had lefl n days before the other, 
and made a miles a day, and the second courier had travelled 
b miles, how many days before the second would have over- 
taken the first ? 

Now, let x=s the number of days. Then 

and hence, «=t . 

21. A courier goes 31} miles every five hours, and it 
followed by another aAer he had been gone eight hours. 
The second travels 22} miles every three hours. How 
many hours before he will overtake the first ? 

The rate of travel of the first is 31}-r5=:6.3 miles; 
c»f tho second 22}-r3=7J=:7.5 
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If we substitute these numbers for n, a, and 6, in the last 

foimula, we have 

8x6.3 50.4 
a^==-z — — o= o ~^^ hours after the departure of the 2d. 

22. Two places are eighty miles apart, and a person leaves 
one of them and travels towards the other, at the rate of 3) 
miles per hour. Eight hours after, a person departs from the 
second place, and travels at the rate of 5J miles per hour 
How long before they will meet each other 1 

The first will have travelled 3^x8=28 miles, at the time 
the second departs ; hence, they will be 52 miles apart. 
Now, if we denote by x the number of hours after the 
departure of the second, until they meet, we shall have 

3^x= distance travelled by the first, after the second 

starts, and 5^a?=: the distance travelled by the second : 

hence, 3^a:+5^x=52, 

7 31 ^^ 
or ^a:+-g-«=52 ; 

42ar+62a:=624, or x=z6 hours. 

23. Three masons. A, B, and C, are to build a wall, i 
and 6 together can do it in 12 days ; B and C in 20 days ; and 
A and C in 15 days. In what time can each do it alone, 
and in what time can they all do it if they work together 1 

Instead of denoting the parts of the work done, by A, B, 
and C, by a?, y, and z, as in Example 9, page 24, let us 
denote the times in which each would perform the work, 
lespectively, by x, y, and z , And denote the work to be done 
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by 1. Now, if it takes A, x days to do the work he will, in 
one day, do a part of the work denoted by - ; hence. 

X 

-= the part A can do in a day, 
r-= what B could do, 

y 

-= what C could do, 

z 

and these, multiplied by any number of days, would giT« 

what each could do in those days. Hence, 

12 12 111,, 

1 St condition, 1 =1, or — |— =-— -, (1,) 

X y ' a: y 12 ^ '^ 

2d, H— =1, or ~+-=z—^ (2.) 

^ y z ' y z 2Qr ^ ^ 

15 15 1 1 1 ,«x 

3d. -+-=1. or -+^=-5 (3.) 

Subtracting the second equation from the first, we hare 

1_1 1__J 8 1_ ' 

X z^l2 20"^240""30* 

Then, adding the third to this, we have 

2 113 60 ^^ 

-= 1 = — . or x-= — =20, 

X 30^15 30' 3 

and y=30, and 2r=60. 

Now, the three together could do in one day 

20"^30"'"60^60'*"60"'"60-60~10 
of the work ; hence, they could do the whole work in let 
days 
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24. A laborer can do a certain work expressed by a, m a 
time expressed by b ; a second laborer, the work c in a time 
d; a third, the work c in a time/. It is required to find the 
time it would take the three laborers, working together, to 
perform the work g 

If the first does a work in b days, the work done in a 
single day will be denoted by - ; the work done iu a single 

day by the second, by -^ ; and by the third, by 7:. If, now, 
we denote by x the time in which the three would be em- 
ployed in doing the work denoted by g, we see that what 
each would do in x days, will be expressed by what he 
would do in one day, multiplied by x ; and, since the work 
done by them all in x days is equal to g, we hare 



^Xa?+jX«+5X«=fir, 



bnd clearing the fi^actions, we obtain 

adfx+befx-^-bdex^^bdfg, 

hdfg 
• ^^adf+bcf+bde 

If we make 

a=:27, 6=4, c=35, d=6, «=40, /=12, g=I91, 
m will be found to equal 12. 

25. Required to find three numbers with the following 
conditions. If 6 be added to the 1st and 2d, the sums are to 
one another as 2 to 3. If 5 be added to the Ist and 3d the 
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Bums are as 7 to 11; but, if 36 be subtracted from the 3d 
and 3d, the remainders will be as 6 to 7. 

Let the numbers be denoted by ap, y, and z. Then, 
Isl condition, a?+6 : y-^-^ : : 2 : 3, which give* 

3a?+18=2y-f 12 
2d condition, «?+5 : 2f+5 :: 7 : 11, which gives 

Uap+55=r7;sr+35. 
3d condition, y— 36 : ^— 36 • ; 6 : 7, which gives 

7y-252=6^-216; 
from which we find, a:=30, y=48, j8=50. 

26. The sum of $500 was put out at interest, in two 
separate sums, the smaller sum at two per cent, more than 
the other. The interest of the larger sum was afterwards 
increased, and that of the smaller diminished, by one per 
cent. By this, the interest of the whole was augmented one« 
fourth. But if the interest of the greater sum had been so 
increased, without any diminution of the less, the interest of 
the whole would have been increased one-third. What were 
the sums, and what the rate per cent. ? 

Let the larger sum be denoted by x. Then will the 
smaller be represented by 500— or. Denote the higher rate 
of interest by y ; then will the lower rate be represented 
by y— 2. The interest received on the larger sum will be 
expressoi? by 

y^2 



80 PROMISCUOUS QUESTIONS 

and that received on the smaller, by 

(500-.)Xy|; 
and the amount received on the two sums, by 

Now, after the rates of interest are changed, they will oc 
represented by y— 1, and y— 1, and the interest on the 
whole amount will be expressed by 

But this interest, by the conditions of the question, exceeds^ 
by one-fourth, that received under the first supposition : that 
is, it is equal to five^fourths of that interest. Hence, 

5 
4 



-X?i^+(500-.)Xj|^ 



=^X^+(500-.x)X^^ 



100 ' ^ ''" 100 

But, under the supposition that the interest on the smaller 

sum had not been changed, the new interest accruing would 

have been one^third greater than the first interest — ^that is 

equal ta four-thirds of that interest. Hence, 

N J 

From the first equation of condition, we find, after reducing, 

5{iry— 2ic+500y— ary)=4(iry— a:4-500y— ay— 500+ir), 
or, — lOx-f 2500y=2000y— 2000 ; 

that is, 50y— ic=— 200. (1.) 

And, from the second equation of condition, we have 
4('a:y— 2a; + 500y— a:y)=3(ary— a'+500y--a:y)5 
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that is, 2000y — 8x= 1 500y — 3a?. 

Hence, 500y=5a:, or a?=100y. (2) 

Substituting this value in equation (1.), we find y=4, and 
«=400. 

27. The ingredients of a loaf of bread weighing I5lbs., 
are rice, flour, and water. The weight of the rice, augmented 
by 5lbs.y is two-thirds the weight of the flour 5 and the 
weight of the water is one-fifth the weight of the flour and 
rice together. Required, the weight of each. 

Let a?= the weight of the rice, and y that of the flour 

2 
Then, ar-|-5=-y, 

u 

and -(a:+y)= weight of the water. 

Then, «+y+i(xH-y)=15, 



from which equations, a?= 2, and y==10j, 

28. Several detachments of artillery divided a certain 
number of cannon balls. The first took 72 and J of the 
remainder 5 the next 144 and ^ of the remainder ; the third 
216 and ^ of the remainder ; the fourth 288 and J of what 
was left ; and so on, until nothing remained ; when it was 
found that the balls were equally divided. Required, tho 
number of balls and the number of detachments. 

Let the number of balls be represented by x. 

Then, 72+-(a:— 72) = what the first took 
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and «— 72— Vac— 72)= what was left, 

y 

Also, 144+^[aJ~72~i(a:-72)-144]= what the 2d took 
y y 

Buty by the conditions of the question, these sums are equal 

to each other. Hence, 

144+J[*-72-^(x-72)-144]=72+l(a:-73), 

648+aj-72-i(a?-72)-144=a:-72 5 

that is, -(ap-72)=604, 

y 

*nd, ap=4608. 

Substituting this value in the expression for what the first 
detachment took, and we find 

72 +^(4608-72)=: 72+504=576. 
Then, 4608-7- 576 = 8, the number of detachments. 



29. A banker has two kinds of money ; it takes a pieces 
of the first to make a crown, and b of the second to make 
the same sum. He is offered a crown for c pieces. How 
many of each kind must he give % 

Let X and y, respectively, denote the number which he 
must take of each sort. 

Then, since it takes a pieces of the first to make a crown, 
it follows that the value of one piece is equal to one ciowr 
divided by a. 
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1 crown 



That is, the value of one piece = 
and for the second sort, we have 
?alue of one piece = 



h • 

Then, the value of x pieces of the first, and y pieces of 

the second, is equal to one crown. Hence, 

1 crown 1 crown 

XX hyX — 7 — =1 crown; 

a o 

and by dividing by 1 crown, and reducing, we have 

bx'\-ai/=ab ; 

but, as the number of pieces taken was equal to tf, we have 

from which two equations, we find 

fl(c— ft) _ hia—c) 
x=-^ — ~; and y=-^^ r^. 

a—b ' ^ a—b 

30. Find what each of three persons, A, B, and C is 
worth, knowing, 1st, that what A is worth, added to / times 
what B and C are worth, is equal to p ; 2d, that what B is 
worth, added to m times what A and C are worth, is equal 
to ^ ; 3d, that what C is worth, added to n times what A and 
B are worth, is equal to r. 

If we denote what A, B, and C are respectively worth, 
by y, z^ and f, we shall have 

from which we can easily find the values of y, z^ and «. 
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But we can resolve the question in another way. by denotiD|» 
by X what A, B, and C are worth. We shall then have, 
1st condition, y+/(af— y)=p> 

2d condition, z+m{x—z)=:q, 

3d condition, s-\-n(x''S)=ri 

from which we have 

g^mx 



«=- 



1-w' 

r—nx 



1-71 ' 

and adding the equations, and substituting for y+z+s, their 
value or, we obtain 

p—lx q^mx r—nx 
1—/ l—m 1— » 
and by reducing, 

ir(l-/)(l-m)(l-»)=(p-/a?)(r~«i)(l-»)+ 
(9-mx)(l-/)(l-w.)+(r-7Kr)(l-/)(l-OT); 
and, by separating the multipliers of a? in the second member, 
we have 

x(l ~/)(l -m)(I -n)=j9(l ~7n)(l -n)-/a:(l -ot)(1 -n)+ 
9(l-/)(l-;i)-wia?(l-/)(l-n)+r(l-./)(l-m) 
--7ia;(l — /)(1 — ot), and hence, 
p{i — w)(l — w) 
*="(l~/)(l~m)(l-n) 

+g(l-/)(l-«)+r(l-/)(l~m) 

+/fl-w)(l.-n)+w(l-/)(l~»)+»a-/)(l-fli). 
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31. Find the values of the estates of six persons, A, B, C, 

D, E, and F, from the following conditions. 1st. The sum 
of the estates of A and B is equal to a; that of C and D to 
h ; and that of E and F to c, 2d. The estate of A is worth 
m times that of G ; the estate of D is worth n times that of 

E, and the estate of F is worth p times that of B. 

Let the estate of G be denoted by x. Then, by the con- 
ditions of the question, we have ' 
A's estate =OTar, 



B's 


=a — mar, 


C's 


=«, 


D'8 


=6-«, 


E's 


h-x 


]"8 


=^p(a - mx) ; 



oy adding, and observing that the sum of the estates is equal 

toa+5+c, we have 

5 — X 

and by cancelling, and clearing the fraction, 

na+nh-\'h—x-\-pna—pnmx—na-\-nb-]rnc^ 

nc-'b—pna 
and, ap= -rj — ; 

from which the values of the remaining estates are readily 
found 



PROMISCUOUS QUESTIONS 
HfTOLVING EQUATIONS OF THE SECOND DEGREE. 

1. Find three numbers, such, that the difference between 

the third and second shall exceed the difference between the 

second and first by 6 : that the sum of the numbers shall 

be 33, and the sum of their squares 467. 

Let the second number be denoted by Xj and the difference 

between the second and first by y. 

Then, a— y=: 1st number, 

x= 2d number, 

and x-^y-\-6= 3d number. 

Then, 3x+6=33, and hence, a?=9j 

also, ^x-yy-{-x'+{x-{-y+6Y=^467 ; 

that is, 3a:'+12j:+I2y+2y^=431 ; 

or, substituting f )r x its value 9, 

351+12y+2y»=431, 

hence, y^+6y=40j 

and, y=4 or —10. 

2. It is required to find three numbers in geometrical 

progression, such that their sum shall be 14, and the sum of 

(heir squares 84. 
86 
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Let X and y denote the two extremes ; 
then, v^=s mean number, 

and hy the conditions, 

and a*+afy+y*=84. 

Dividing the second equation by the first, gives 

and by adding this to the first equation, and then subtracting 
it, we have 

ap+yr=10, and v^=4, 
from which we find ff=:2, and y=:8 ; and hence the 
numbers are 2, 4, and 8. 

3. What two numbers are those, whose sum multiplied by 
the greater, gives 144, and whose difference multiplied by 
the less, gives 14? 

Let the greater be denoted by x, and the less by y. 
Then, (x+y>=144, (1.) 

(^-y)y=14; (2.) 
and multiplying the equations together, we obtain, 

(a:3-y>y=2016. (3.) 
But equations (1.) and (2.) may be put under the form, 

x2+a:y=144, 
and a;y--y*=14, or afy=144-y*, 

and subtracting, x^+y^^lSO, or x^=l30^y\ 
Substituting in equation (3.), the value of ry=144— a:^ and 
then for a^ its value 130— y^^ and we obtain 
. (130-2v2)(l4+y»)=s2016; 
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that is, 1820-28y»+130y»-2y*=2016 
Hence, y*— 51y*=— 98. 

Then, placing z.=y^^ and s^ for y*, we have 

;?2-51z=-98, 
which gives, by taking the positive root, which is the or 
corresponding to the arithmetical enunciation, 

j?=49, and, consequently, y^s=49, or y=7 
The value of x is easily found equal to 9. « 

3. What number is that which, being divided by the pro- 
duct of its two digits, the quotient will be 3 ; and if 18 be 
added to it, the resulting number will be expressed by the 
digits inverted ? 

Let the left digit be denoted by ar, and the right digit by y. 
Then, 10x+y= the number, 

and, 10y+af= the number expressed by tha 

digits inverted. 

Then, 1st condition, ^=3> 

xy 

and, 2d condition, 10a:+y+18=10y+«; 

that is, 9a?=9y--18. 

From the first equation we have 

10x-j-y=3xy, 

10-3a?' 
Substituting this value of x in the second equation, and we 

have, -^y ^9 18; 

10- 3y ^ ' . 

that it, -9y=90y- 180-27y^+54y. 
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Hence, 27y*— 153y = — 180, 

and dividing by 9^ we obtain 

3y»-17y=-.20, 
and this equation gives y=4. 

4.. What two numbers are those, which are to each other 
as m to n, and the sum of whose squares is b ? 
Let tiiie numbers be denoted by x and y. Then, 
* ff : y : : f» : n, or na;=«iy, 
and af3+y2=;=i, 

,. ^ . m^ n^ 

which give g= ^ , y=? — , 

v^(m»+a') * >/(«»»+n«) 

5. What two numbers are those, which are to each other 

as m to n, and tko difference of whose squares iab? 

my/b nV^ 

Ans. . =r, , , , =■ 

6. A certain capital is out at 4 per cent, interest. If wo 
multiply the number of dollars in the capital by the number 
of dollars in the interestp at five months, we obtain $117041f. 
What i« the capital ? 

Let the capital im denoted by «. Then, 

rXjQ5=YQ5« the interest for one year; 

, 4« 5 20 1 ^ . ,^ . 

and — - V—- >=5 xss'^'Xsst the interest for 5 

100^12 1200 60 

months. Then, ^x«>Bll7041:f ; 

or, c'sb7022500, and x=2e50 



90 
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7. A person has three kinds of goods, which together cost 
$230|^. One pound of each article costs as many times ^ 
of a dollar as there are pounds of that article. Now, he has 
one-third more of the second kind than of the first, and 3j^ 
times more of the third than of the second. How many 
pounds had he of each ? 

Let »= the number of pounds of the first. 

I 4 
Then, «+7:*=o*= second, 

4 4 7 14 

wad, gajX3i=^-a;X2=Ya= third. 

Then, if one pound cost -^ o(x,x pounds will cost 
irXgj*, or ^^. Hence, 

«X;r7«=:77a'= what the first cost 
4©4 *4 

4 1^42, ^ ^ 

5*^51 -*=o7*^= ^^^ "^® second cost, 

14 1-14 49 . , ^ . ... ^ 

-r^X^ of -5^=Tr«*= what the third eost, 
3 24 d 04 

Now, as 216 is the least common divisor, we have, 
9«r»+ ie«»+ 196a!»=49725, 
and «*=225, or «=15; 

from which we readily find the other numbers lo be 20 
and 70. 
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8. Required to find three numbers, sach, that the product 
, <tf the first and second shall be equal to a ; the product of the 
first and third equal to b ; and the sum of the squares of tho 
second and third equal to e. 

Let the numbers be denoted b^ x^.y^ and js» 
Then, «y=a, wz^b^ Jf*+JB*3B«. 

From the first equation, we have 

«=s-, and hence, — =ft. 



or 



osrssiy, and y*==^«*; 



hence, -j?8"+«"=c, or z^b\/ jqi^ 



/=«V ::3TX2» *=V ; 



9. It is required to find three numbers, whose sum shall be 
38, the sum of their squares 634, and the difiference between 
the second and first greater by 7 than the difierence betwean 
the third and second. 

Let the numbers be denoted by x, y, and z. 
Then, a;+y+a;=38, (L) 

a'+y»+;B2=634, (2,) 
and, y— ap=2r— y+7. (3.) 

Adding the first and third equations, we haTO 

3y=c:45, or ysl5 ; 
irom which we easily find «=:3, and S3=30 



ge PROMISCUOUS (QUESTIONS 

10. Find three numbers in geometrical progression, whose 
* sum shall be 52, and the sum of the extremes to the mean, 

as 10 to 3. 

Let the first extreme be denoted by », and the commoB 
ratio by r. Them, the mean nnmber will be denoted fay rar, 
and the other extreme by r^x. Then, 
by Ist condition, x+rx+t^xssSZ^ 
by 2d condition, x+r'x : rx : : 10 t 3; 
or 3(x+r^x)=zl0rx, 

Dividing by «, 3+3r*=10r, 

which gives r=3. 

This being substituted in the first equation, gives «=4| 
hence, the numbers^are 4, 12, and 36* 

11. The sum of three numbers in geometrical progression 
is 13, and the product of the mean by the sum of the ex« 
tremes is 30. What are the numbers ? 

Let the numbers be denoted, respectively, by «, y, and z. 
Then, by the first condition, 

«+y+ar=13, or a?+*=13-y, (1.) 
by 2d condition, y(x+2r)=30, (2.) 
and, y^=xz. (3.) 

If, now, we substitute in equation (2.), the value of «+'» 
taken from equation (1.), we have 

y(13— y)=30, or 13y— y*=30, 
«rhich gives y:s3, and from which we readily find 4raB8l, 
ind x^9. 
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12.. It is reqtnred to find three numbers, such, that the 
product of the first and second, added to the sum of theif 
squares, shall be 37 ; and the product of the first and third, 
added to the sum of their squares, shall be 49 ; and the pro- 
duct of the second and thirds added to the sum of their squares, 
shall be 61. 

Let the numbers be denoted by «, y, and x. 
Then, ay+Jc'+y'=37, (1.) 

xz+x^+z'^zAd, (2.) 
yz+f+z'^zGl. (3.) 
Subtracting the first equation from the second* we have 

(ar-y)j:+2i«-y3=12, 
that is, («-y)aj+(z+y){af-y)=12 ; 

or, («+y+2r)(2-y)=12, 

or, w+y+z=——. 

Again, if we subtract the second equation from the 3d, w* 

have, (y—a?)2:+y2—a;*=: 12, 

or, (y— «>+(y+a?)(y-a?)=12, 

and (a?+y+'»)(y-a?)=12, 

13 
or «+y+2r=- 



Hence, by equality. 



12 12 

x+z 



and, consequently, z—y^sy—x^ or y=: , 

2 

and hence, the numbers are in arithmetical proportion. 



ft^ PROMI8CUOVS qoBsnoMi 

If, then, we denote their commofn diffeienee by r, thm 
bumbers may be represented by 

y— r, y, and y+r. 

The sum of the numbers will be now represented by Zf. 
But we have seen, from the former equation, that the sum ia 
equal to 12 divided by the common difference. Hence, 

o 12 4 , 16 

3y=y, or y=-, or r'=-. 

If, now, we substitute the new representatives of the 
numbers iu equation (2.), we have 

y*~r*+y»-2ry+ra+ya+2f^+r»=40 ; 
that is, 3y*+r*=x49 ; 

and substituting for r^, its value, we have 

3y.+lJ=49. 

putting iPsy*, it becomes, 

, 49 16 

from which we find ;ff=l6, 

and, consequently, y=:4. Hence, 

the numbers are 3, 4, and 5. 

14. Find two numbers, such, that their difference, added 
to the difTerence of their squares, shall be equal to 150, and 
whose sum ad led to the sum of their squares, shall be equal 
to 330 
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Let the larger number be denoted by x, and the smaller btr 
y. Then, 

by Ist condition, «— y+a:^— y*=150, 
by ad condition, a?+y+a*+y*=330 ; 
and by adding the equations, we have, 
3«*+2jp=480, 
and, «2+a?=240, 

which gives, a;=15, and y=9. 

15. It is required to find a number consisting of three 
ligits, such, that the sum of the squares of the digits shall be 
(04 ; the square of the middle digit exceeds twice the pro- 
Ittct of the other two by 4 ; and if 594 be subtracted from 
ihe number, the three digits become inverted. 

Let 0?= the left-hand digit, y=^ the middle, and 2r=s the 
right-hand digit. Then, 

a^+y«+««=104, (1.) 
y«=:2x2r+4, (2.) 
and 100a?+10y+2r-594=1002r+10y+a?. (3.) 

If we substitute for y' in equation (1.), its value in the 
second equation, we have, after transposing the 4, 

and, since both members are perfect squares, 

after which we can easily find the values of the unknown 
quantities j viz. : a?=8, y^S, z=2. 

It frequently happens that questions may be simplified 
by the introduction of an auxiliary unknown quantity into 
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the statement of the question^ as in the three following 
questions. 

16. The sum of two numbers and the sum of their squares 
being given to find the numbers. 

Let the sum of the numbers be denoted by 2a, and the sum 
of their squares by 2b ; then a=r half the sum, and 6= half 
the sum of their squares ; and let jp= half the difference of 
the numbers. Then, 

a+jr= the greater; and a-^x^s- the less. Then, by 
squaring, and adding, we have 

that is, 2a^+2ci*=26, or ap= ^b^a^. 



Hence, the numbers are, a+ ^b^a^^ and a— ^b—aK 

17. The sum, and the sum of the cubes, of two numbers 
being given, to find the numbers. 

Let the sum be denoted by 2a, and the sum of their cubes 
by 2b ; and let x= half their difference. Then, the numbers 
will be denoted by a-f^, and a—x; and we shaU have 

(a+x)3-f-(a— a?)3=c; 
that is, by cubing and reducing, 

2a3-f-6aar*=c. 

c— 2a3 , ^ /l Ja 



Hence, «*»- 



6a ' ^ 6a 



18. To find three numbers in arithmetical progression 
such, that their sum shall be equal to 1 8, and the product of 
he two extremes added to 25 shall be equal to the square of 
the moan 
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Let ar= the first number, and y= the common difference 
Then, ar, x+y, and ac+2y will represent the numbers 
Also, 3j:4-3y=18, or it+y=6, 

ar»+2ay+25=a^+2a:y+y*, 
or, 1/^=25, and v=5 

Whence, «=sl, and the numbers are 1, 6, and 11. 

19. Having given the sum, and the sum of the fourth 
powers of two numbers ; to find the numbers. 

Let the numbers be denoted as in the seventeenth question. 
Then {a+xy-\-(a--xy=:2b ; 

which >vill give, after raising to the fourth powers, and re<* 
ducing, 

arid substituting z for a^, we have, 

from which we have 



z=-3a'dzVb+Sa*; 
and consequently, «=it v — Sa'^rt ^b+8a^. 

20. To find three numbers in arithmetical progressioiii 
such, that the sum of their squares shall be equal to 1232, and 
the sq'Tare of the mean greater than the product of the two 
extremes, by 16. 

Let the mean bo denoted by jr, and the common dififereni^ 

oy y ; then the numbers will be represented by 

X— y, X, and x+y ; 

and by the conditions we shall have, 
9 

% 
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{x~y)»+a*+(x+y)»=1232, (I.) 
Hnd, «»=(^-y)X(x+y)+16, (2.) 

By squaring the terms in the fitst equation, and reducing, 
we have 

3««+2y»=1232 ; 
and by performing the muitipiications, and reducing, in the 
second equation, 

that is, y'=16, and y=4f. 

Substituting this value for y^ in the equation above, and wo 

have 

3T»-f32=1232, 
and ar'=400, or a-=20. 

Hence, the numbers are 16,20, and 24. 

21. To find two numbers whoso sum is 80, and such, 
that if they be divided alternately by each other, the sum 
of the quotients shall be 3|. 

Let the sum 80= a, and &=3|^. Also, let one of the 
numbers be represented by x : then the other will be denoted 
by a— «; and we snail have 



Clearing the equation of fractions, we have 
«'+o«-2ax+a:'=a6y— 6ap*, 
that is, 2j*-f6.r"— 2ajr~aAx=r ^a\ 
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Hence, •*"*»*=— 2+A' 

whence, a3_«+-^=__-+_ 



* a ^ 4 



•^ — a-^ 4 2+*' 

and substituting for a and b their values^ we have 
«=60, or x=20. 

22 To find two numbers whose difierence shall be If>, 
and if 600 be divided by each of them, the difference of the 
quotients shall also be 10. 

Let the lesser number be denoted by x, and the greater 
will then be represented by x+lO ; and we shall bare 

600 600 
X ar+10""^"- 

By clearing the fraction, we have 

600x+€000-600x==10a!*+100x. 
Hence, «*+10x=600, 

■ad, «=:20, aud 20+10=30, the other nundber. 
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THEORY AND PRACTICE OF TEACHING | 



MOTIVES OF GOOD SCHOOL-KEEPING. 

BY DAVID PAGE, A. M., 

lATB nUKWAI. or THS STATB MO&MAL SOBOOI.» »W TOBK. 



*1 raoelTed % few dajv since your ^Theory and Practice, Ace^* and a capital ikmm 
uA capital prtbUise it Is. I have read it with unmingled delight. Even if I ahocdd 
\txk. through a critic*8 microscope) I should hardly find a single sentiment to diffarat 
ftrnn, and certainly not one to condemn. The chapters 9ta Prize* and on CoritmnA 
Pvnigkment are truly admirable. They will exert a moat salutary influence. So of tho 
views fparaim on moral and religious instruction, which you so eameatly and l^jiingl(y 
buNBt upon, and yet within true Protestant limits. It is a grand book, and I thamk 
Hkavkn that you uavx written it/*— Hon. Horace Manny Secretary tf the Heard ^ 
Edaieation in MatMockuaeUa. 



**■ Vfete it oar basineas to examine teachws, we would never dismiaa a candidate 
without naming this boolc. Other things being equal, we would greatly prefer a teacher 
who has read it and speaks of it with euUiusiasm. In one indil^irent to such a work, 
we should certtunly have little confidence, however he might anpf;ar in other respect^ 
Would that every teacher employed in Vermont this winter had the spirit of this book 
In hia bosom, ita tessons impressed upon his heart ?*— Vermont L krtmicle, 

tti om pleased with and commend this work to the attention of school te&chera, and 
tboeu who intend to embrace that most estimable profession, for light and instruction 
lo guide and govern them in the diasharge of their delicate and important dntiea."— 
JV. S. BenUmj Superintendent of Common SchoolOy State ofJ^ew York, 

Hon, 8. Ymung says, ** (t Is altogether the best l>ook on this subject I have «v« 



President JVortA, of Hanulton College^ says, ^ I have read it with aU that abaorbliM 
selMenying interest, which in my younger days was reserved for fiction and poetry. 1 
am delighted with the book.'' 

Hon, Mareus S, Reynolde says, * It will do grei^ good by showing the Tenclier wlitl 
i^oQld be hia qualifications, and what may Justly be requirad and expected of lum." 

**1 wish yon would send an agent through the several towns of this State wUk 
Page's ^Tha>ry and Practice of Teaching,' or take some other way of bringing this 
raluabJe book to the notice of every family and of every teacher. I should be rejoiced 
lo aeo the principles which it preseiUs aa to the motives and methods of good school* 
keeping carried ut in every school-room ; and as nearly as poaaible, in the style ia 
whl-:h Mr. Page illnatrates them in his own practice, as the devoted and acconiplished 
Principal of your State Nonnal SchooL**— i/«iiry Bamardj Stiperintendent of Comwum 
Sekoofefor the Staie of Rhode Mand. 

•*The * Theory and Practice of Teaching,' by D. P. Page, is one of the best books d 
die kind I have ever met with. In it the theory and nraclice of the teacher's duties 
sie dearly explained and happily combined. The style is eamr and IhmiUar, and tftit 
ioggestions it contains are plahi, practical, and to the pouit. To teachers espocialhr U 
will ftimiah very important aid in discharging the duties of iheir high and responsibk 
'trafyuikxu^— Refer S. Hnoardt Superintendent ^ Ctrmmam Sehooioy Oruvg i O0., VL 
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A new rOI.UMK POE THE nAUHBE*8 LIBEAKT. 

THE TEACHER AND THE PARENT: 

4 Treative npon Common'School Education, contaioiog Practical Bo^ 
gestioDB to Teaehera and Parents. By Ghaklbs Noethemd, A. M, 
late, and for many years, Principal of. the Epes School, Saleok Now 
Scperintendcnt of Public Schools, Danyers, Mass. 



** We maj antielpftte for this work a wide cirealation, among teaeben and friendi 
of edncatioxL The oxtensive and high reputation of its anthor, indeed, will bespeak 
Ibr it more than pen of ovs can do. It is a work of about three hundred and 
twenty pagoN in good size type, and presents a very pleasant appearance to the ey<^ 
as well as the work noticed on the preceding page, both of which, for their neel 
app<'aranoe, do great credit to the enterprising publishers. 

Mr. Northend's book will prove interesting to all, and of great benefit to teaoh- 
en, especially as a chart for those Just commencing to engage in the profession. 
As a vade meeum^ it will prove a rery pleasant companion, for its pages are flUe4 
with the resolts of a large experience presented in a very pleasing form. We are 
glad to find that the author, in ftirnlshing to teachers so usefiil a work, has nol 
negleoted the mavtter in modo^ and has here and there thrown in a pleasant aneo- 
dote, which will enliven its character, and make it all the more aco^table. We 
shall have freqnent occasion to refer to it hereafter. In closing this short notiesb 
we would assure our readers that a perusal of the wwk will more than rcaliae to 
them the truth of all we have attempted to say in its fiivor. Appended to the 
volume will be found a catalogue of educational works suitable for the teaoher% 
library.^*— iToMacAtMatts reocAar. 

*' We wish that this Interesting and readable volume may find a plaee in evefy 
fomily, and we are certain that it ought to be on the shelf of every e<diool library fa 
the land."*— ^o^^m GaaeUe, 

** It presents a multitude of practical hints, which cannot fiiil to do good service la 
enlightening all laborers in the field of education.**— J?o«fem Trantoript, 

** We unhesitatingly oommend this vohime of sound, practical, common sense sag<- 

Etions. Every school teacher should carefhlly examine its pages, and he will not 
—he cannot help receiving— invaluable aid therefkrom.**— JIm^oa AOaa, 

** We have examined this work with care, and oheerfiiUy oommend it to parents 
and toachera. It abonnds in judicious advice and sound reasoning, and cannot fell to 
bnpart fdeas in the education of children which may be acted upon with the most 
beneficial rr«nlta.**— ^iMton MeroantUe J&umal. 

** Tills is an intelligible, practical, and most excellent treatise. The bMk Is 
enlivened with numerous anecdotes whicb ssrve to clinch the good ad vioe given, m 
well as to keeft awake the attention of the advised.**— AMfoft 7VaMU«r. 

* This is a sterling work of great value. It should be in every ftmlly. All iMNh 
»i used Just raoh a work.**— JScM^on OUo4 BraneK 
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Mantfi^ld on American JBdmemtiom. 

AMERICAN EDUCATIONS 

ITS PKIKGIPLE8 AND SLSKSNT8. 
DKUCATED TO THE TEACHERS OF THE UNITED R/lll 

BY EDWABD D. MANSFIELD, 

Auihor of **I*olUic(U Orammar^^ de, 

Tbis murk is soggestire of principles, and not intended to point ov% a 
sourse of stadies. Its aim is to ezdte attentioa to what should be tiw 
elements of an American edacation ; or, in other words, what are the 
ideas connected with a repaUican and Ofaristian education in this period 
of rapid derelopment 

**The author could not hare applied bis pen to the p ro d nctlon of a book irooii ■ 
•abject of more importance than the one he has ehoeen. We have had oocaaion to 
notice one or two new works on eduoation recently, which indicate that the attention 
of authors ia being directed toward that aubjeet. We tmat that those who occupy the 
ptoud position of teachers of American youth will find much in these workSi which ars 
a sent of interchange of (pinion, to aasist them in the discha^e <tf their responsible duties. 

**- The author of the work before us does not point out any particular course of studies 
to be pursued, but eouflnes hfanself to the oonsideratton of the principles which should 
goTem teachers. His views upon the elements of an American education, and its 
bearings upon our institutions, an sognd, and worthy the attention of those to whom 
they are particularly addressed. We commend the work to teachers."— AMAecter 
Dmly Adverti$er, ..^___ 



•«We bBTeenmtaied it with some cars, and are delighted with ii Ed 
whole subject of American edncatton, and nsesents views at ooee enlarged and compi* 
hensiye; it, in ftict, coven the whole ^und. It is btgb-toned in its moral an« 
rriigtons bearing, and points out to the student the way la which to be ▲ man. U 
should be in every public and private library in the ooantry.**— Jodbo* Patriot, 



** It is an elevated, dignified work of a philosopher, who bss written a book on the 
sabject of education, which is an acquisition of great value to ail classes of our 
countrymen. It can be read with interest and profit, by the old and young, the 
educated and unlearned. Wo hall it in this era of superficial and ephemeral litere* 
tore, as the precursor of a bettor fhture. It discusses a momentous sul^ect ; bringias 
to bear, in its examination, the deep and labored tiiougbt of a comprehensive nun£ 
We hope its sentiments may be dimised as fkeely and as widely throughout our land 
as the air we breathe."— fa/aawnM Cfutette, 

<* Important and comprehensive as is the title of this work, we sflsare our readefs II 
Is no mtsnoroer. A wide gap in the bulwark of this age and tbis country is greatly 
isssniipd by this excellent book. In the first ^lace, the ^ews of the author on educi^ 
(ton, irrespective of time and place, we of the highest order, oontrasting strongly with 
Ihe gravellnsr, timo-seekhig views so plausible and so pupular at the present dqr* 
A l«H(iiu; purpiwe uf ihe author is, as he says in the preface, ^ to turn the thoughts of 
those engnged in the direction of youth to the fact, that it is the entire sool, in all Ita 
kcttlties, which needs education.' 

**The views of the author are emtoeatly philosophical, and he does>not pretend to 
amer into the details of teaching: but his ia a practical philosophy, having to do with 
ttrhig, abiding truths, and doea not sneer at utility, though it deoumds a otiitty thai 
takes hold or the spiritual part of asan, awl rsashes toto his iasmoitalUy.'*— JMtoi*« 
•^tttoe. 
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DAVIES' LOQIC OF MATHEMATICS. 
nw Logic and Utility of Mathematics, with the best mothods of Iiistra» 
tioD, explained and illustrated. By Charubs DAni»» L. L. D. 

** One of the most remarkable books of the month, is * The Logic asd Utility of 
Mathematics, by Charles Da vies, L. L. D.,* published by Barnes & Co. It is not in- 
tended as a treatise on any special branch of mathematical science, and demands foi 
Its full appreciation a general acquaintance with tiie leading methods and routine of 
tuathematical investigation. To tho>e who have a natarai fitndness for this pursuit 
and enjoy the leisure fi>r a retrospect of their favorite studies, the present volume will 
possess a churni, not surpassed by the fascinations of a romance. It is an elaborate 
and lucid exposition of the principles which lie at the foundation of pore mathematics, 
with a highly ineenious application of tlielr results to the development of the essen- 
tial idea of Ariihnielic, Geometry, Algebra, Analytic Geometry, and the Dilferential 
and Integral Calculus. The work is preceded by a general view of the subject of Logic, 
mainly drawn fnmi the writings of Archbishop Whately and Mr. Mill, and closes with 
an essay on the utility of mathematics. Souie occasional exiiggerations, in pre^sentinf 
the cliiiiiis of the science to which his life has been devoted, nmst here be pardoned 
to the professional enthusiasm of the author. In general, the work is written with 
singular circumspection ; the views of the best thinkers on the subject have lieeo 
thoroughly digested, and are presented in an original form ; every thing bears the im- 
press of the intellect of the writer ; his style is for the most piurt chaste, simple, trans- 
parent, and lii admirable harmony with the dignity of the subject, and his condensed 
generalizatious are ofieu profound aud always suggestive.'^— ifoy^er^j JVeto JiontMf 
Magazine. 

"This work is not merely a mathematical treatise to be used as a text book, but a 
complete and philosophical unfolding iA. the principles and truths of mathematical 
science. 

" It is not only designed for professional teacheis, professional men, and students of 
mathematics and philosophy, but for the general reader who desires mental improve- 
ment, and would learn to search out the import of language, and acquire a habit of 
noting of connexion between ideas and their signs ; also, ^ the relation of ideas to 
each other.— TAe Student. 

** Students of the Science will find this volume full of useftU an4 doeply interesting 
matter.'*-n^/tonjr Evening Journal. 

** Seldom have we opened a book so attractive as this in its typography and style of 
execution ; and there is besides, on the margin opposite each section, an index of the 
subject of which it treats — a great convenience to the student But the matter is no 
.Vess to be commended than the manner. And we are very much mistaken if this work 
shall not prove more popular and more useful than any which the distinguished aathar 
has given to the public'' — Lutheran Observer. 

" We have been nnich interested both in the plan and in the execution of the woriL 
and would recommend the study of it to the theologian as a discipline in close an« 
ftccurate thinking, and in logical method and reasoning. It will be useful, also, to tiM 
leneral scholar and to the practical mechanic. We would specially rec(»nraend it ti 
those who would have nothing taught in our Free Academy and other higher instit» 
lions but what is directly * practical' ; nowhere have we seen a finer illnstmtioa il 
the connection between the abstractly soientific and the practicaL 

*'Tbe work is divided into tliree books; the first of which treats of Logic, mainly 
jpon the basis of Whately ; the second, of Mathematical Science ; and the third, ct ttie 
Utility of Mathematics."— /fu2^SP«»<^«»^ 

**The author's style is perspicuous and concise, and he exhibits a mastery of the 
hbstruse topics which he attempts to simplify. For the mathematical student, whe 
deein« an analytical knowledge of the science, and who would b^n at the beginning, 
we should suppose the work would have a special Utility. Pro£ Davles' matheraati« 
eal works, we believe, have become quite popular with educators, and thib diadosos 
quite as much reasearch and xwactical sehcMazship at any we bav» seen flwm his pim.' 

-Nmo- YfTk JPvanff^UtL 
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AMERICAN INSTITUTIONS AND THEIR INFLUENCE. 

BY ALEXIS LE TOCQUEYILLE. 
WITH NOTES, BY HON. JOHN C. SPENCER. 1 voL 8vo. 

Iliis book ]|i tbe first pari of De TocqaeviU^a lai^er work, on the RepibliQ ol 
A m eri ca, and is one of the most valuable treatises on American politics that has evst 
been Sssued, and should be in every library in the land. The views of a libonfr 
Biade^ and enlightened European statesman upon the working of oar country's social 
md political establishments, are worthy of attentive perusal at all times ; those of a maa 
like De Tocqneville baveji higher intrinsic value, from the fact of his residence among 
Ika people he describes, and his after position-as a part of the republican gov^nmeitt 
of France. The work is enriched likewise with a preface, and carefully prepared notei^ 
by a well-known American statesman and lato Secretary of the Navy. The book is out 
of great weight and interest, and is admirably adapted for the district and school library 
as well as that of the private student. It traces the origin of the Anglo-American% 
treats of their social condition, its essentiid democracy and political consequences, th* 
sovereignty of the people, etc. It also embraces the author's views on the Americai 
syston of townships, coimties, ice ; federal and state powers ; the Judiciary ; the con 
Btitution ; parties ; the press ; American society ; power of the majMlty, its tyranny 
and the causes which mitigate it ; trial by jury ; religion ; the three races ; the arista 
erotic party ; causes of American commercial prosperity, etc, etc The work is at 
epitome of the entire political and sodal condition of the United States. 

** M. De Tocqueville was the first foreign author who comprehended the genius d 
our institutions, and who made intelligible to Europeans the complicated machinery 
wheel within wheel, of the state and federal governments. His * Democracy ic 
America' is acknowledged to be the most profound and philosophical work upoa 
modern republicanism that has yet appeared. It is characterized by a rare union <t 
discernment, reflection, and candor; and though occasionally tinged with the authorV 
pecttliiirities of education and faith, it may be accepted as in the main a just and im 

Ertial criticism upon the social and political features of the United States. The pub 
hers have now sought to adapt it as a text-book for h^her seminaries of learninjL 
For this purpose they have published the first volume as an independent work, tha» 
avoiding the author's speculations upon our social habits and religious condition. Thif 
volume, however, is unmutilated— the author is left throughout to speak for himself ; but 
where at any point he had misapprehended our system, the defect is supplied by uotet 
or parajgraphs in brackets from the pen of one most thoroughly versed in the history 
the I^islation, the administration, and the jurisprudence of our country. This work 
will supply a felt deficiency in the educational apparatus of our higher schools. Everi 
man who pretends to a good, and much more to a liberal education, should mailer tbV 
principles and philosophy of the institutions of his country. In the hands of a jucliciout 
teacher, this volume will be an admirable text-book."— TAe IndependeiiU 

*' * Having had the honor of a personal acquaintance with M. De Tocqueville while hf 
was in this country ; having discussed with him many of the topics treated of in Ihii 
book; having entered deeply into the feelings and sentiments which guided and im 
polled him in his task, and having formed a high admiration of his character and <t 
this production, the editor felt under some obligation to aid in procuring for one whoa 
he ventures to call his f):iend, a hearing from those who were the objects of his ob 
■srvations.' The notes of Mr. Spencer will be found to elucidate occ^onal miscco' 
ceptions of the translator. It is a most judicious text-book, and ought to be reac 
carefully by all who wish to know this country, and to trace its power, pouitiun, an^ 
ultimate destiny fh>m the true source of philosophic government, Republieanism— the 
people. De Tocqueville, believing tbe destinies of civilization to d€»pend on the power 
of the people and on the principle which so grandly founded an exponent on this co» 
ticent, analyzes with jealous care and peculiar critical acumen the tendencies of th« 
new Democracy, and candidly gives his approval of the new-bom giant, or pointi 
out and wants him of dangers which his IhithlUI and independent philosophy foreseea 
We believe the perused of his observations will have the efSact of enhancing still mon 
to ^19 American readers the structiu-e of their gove.'iunfiBt, by the clear and prcfooa^ 
It* >e in which h« presents it."— vfaMrtcoM Acomw. 
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